



Texas Instruments 











. 
} = 
a 
t 
aay 
st Rene. , 
s 
y 
a 
| a . mi 
X 
—— ¥ 
ye ? 
ps : m 
a“ 7 
ae 
a7 
. =. 
7 
; 
CZ 
rN 
¢ 
4 
> i 
g ° 
i 
: A 
\ aN 





Contents 
PAGE NO. 
Today’s most complete 
7 iGie Tamiya Al.. 2-3 
TTL/Small Scale 
Integration (SSI) ............ 4-7 
Available functions ...... 4-5 
Mex inverters. .....2......: 6 
Open collector output 
NN 5S Biv kas kc chk denon 6 
Monostable ............... 6 
High-speed flip-flops ... 7 


TTL/Medium Scale 


Integration (MSI) ............ 8-36 
Available functions ...... 9 
Data selectors/ 
multiplexers ............... 10-13 
Decoders/drivers ......... 14-19 
Memories/latches...... 20-21 
Shift registers ............ 22-27 
RI hc eee 28-29 
Parity generators / 

Ge: 2s gcse 30-31 


Arithmetic elements ...32-—36 
Characteristics and pin 


configurations ............... 37-68 
Dual-in-line packages ...... 37 
series 54/74 ......520%..... 37-45 
Series 54H/74H ......... 46-51 
Series 54L/74L |. .....0)..: 52-54 
Flat packages ............... 55 
peries 64/74. :.....2.:....2 95-60 
Series 54H/74H ......... 61-65 
series 54L/TAL ......:...5. 66-68 
Design loading rules ...... 69-73 
SONI ial win sek cd cs 74—76 
Flat packages ............ 74 
Peeeee Gee s25; ish 75 
RG eN 2  N, 76 


Se ge ge mmc am 


Co 


Series 54/74 TTL 


The most complete IC logic family in the 


~ industry... and the first choice for new 


designs. Here’s why: 
e Over 90 distinct functions to 

select from... including 35 MSI circuits 
@ Ihree compatible performance ranges 
© Series 54/64/74 standard 

* Series 54H/74H high speed 

* Series 54L/64L/74L low power 
@ l'wo package configurations 

¢ Plastic dual-in-line 

* Metal flatpack 
e@ lhree temperature ranges 

* Senies 04. >. — 50 t6--4125 GC 

¢ Series 64... —40° to +85°C 

¢ Series 74...0 to 70°C 





Today’s most complete IC logic family... 


Series 54/74 offers you the most 
complete IC logic family with a 
choice of over 90 distinct functions 
in three compatible performance 
ranges—Series 54/74, Series 54H/ 
74H, and Series 54L/74L. These TTL 
families have been designed sothat 
all three can interface directly 
with each other in the same system 
to provide your system with almost 
any speed/power dissipation com- 
bination. The following charac- 
teristics are common between the 
three families. 


Typical Characteristics 


Supply voltage 5V 
Logical 0 output voltage 0.2V 
Logical 1 output voltage 3V 
Noise Immunity 1V 


Temperature range: 

Series 54/54H/ 54L —55° to 125°C 

Series 74/74H/74L 0° to 70°C 
When combining circuits of dif- 
ferent series, you need to be sure 
they are loaded properly. Even 
though most characteristics are 
the same, certain fan-out guide- 
lines should be observed. These 
guidelines are given in loading 
tables starting on page 69. 








Series 54/74 


52 Standard TTL—featuring 10 ns 
speed and 10 mW per gate perfor- 
mance 

15 Gate circuits 

6 flip-flop circuits 

1 Monostable Multivibrator 

30 MSI circuits 


Series 54H/74H 


31 High Speed TTL—featuring 6 ns 
speed and 22 mW per gate perfor- 
mance 

20 gate circuits 

10 flip-flop circuits 

1 MSI circuit 


Series 54L/74L 


16 Low Power TTL—featuring one 
mW and 33 ns per gate perfor- 
mance 

8 gate circuits 

4 flip-flop circuits 

4 MSI functions 


= 


Standard series 54/74 integrated circuits 
offer a combination of speed and power dis- 
sipation best suited for most applications. 
At present, 52 circuits are offered in the 
standard line including 30 MSI functions. 

Almost any type of MSI function is avail- 
able, including shift registers, counters, 


...over 90 distinct circuit functions 


decoders, memories, data selector circuits, 
and arithmetic elements. You also have a 
wide choice of flip-flops—single or dual, 
edge-triggered or master-slave, D-type or 
J-K inputs. A versatile one-shot is avail- 
able with a wide variety of gate circuits, 
including open-collector output gates. 





Series 54L/74L gives you the best speed- 
power product of any logic form available 
today! These circuits feature power require- 
ments less than one-tenth that of standard 
ICs ... yet speeds are approximately twice 


as fast as other circuits with similar power 


dissipation. They are ideal for applica- 
tions where power consumption and heat 


dissipation are critical. They may be com- 
bined with standard and high speed TTL 
circuits to provide almost any desired speed/ 
power combination the system designer 
requires. 

A complete family of sixteen low power 
TTL circuits are available—including dual 
flip-flops and MSI circuits. 


TTL/Small Scale Integration 


AVAILABLE FUNCTIONS 





NAND/NOR GATES 


Quadruple 2-Input Positive NAND Gate 

Quadruple 2-Input Positive NAND Gate with Open-Collector Output 
Quadruple 2-Input Positive NOR Gate 

Quadruple 2-Input Positive NAND Gate with Open-Collector Output 
Hex Inverter 

Hex Inverter with Open-Collector Output 

Triple 3-Input Positive NAND Gate 

Triple 3-Input Positive AND Gate 

Dual 4-Input Positive NAND Gate 

Dual 4-Input Positive AND Gate 

Dual 4-Input Positive NAND Gate with Open-Collector Output 
8-Input Positive NAND Gate 

Dual 4-Input Positive NAND Buffer 


AND-OR/AND-OR-INVERT GATES 


Expandable Dual 2-Wide 2-Input AND-OR-INVERT Gate 
Dual 2-Wide 2-Input AND-OR-INVERT Gate 

Expandable 4-Wide 2-2-2-3-Input AND-OR Gate 
Expandable 4-Wide 2-Input AND-OR-INVERT Gate 
Expandable 4-Wide 2-2-2-3-Input AND-OR-INVERT Gate 
4-Wide 2-Input AND-OR-INVERT Gate 

4-Wide 3-2-2-3-Input AND-OR-INVERT Gate 

Expandable 2-Wide 4-Input AND-OR-INVERT Gate 


EXPANDERS 


Dual 4-Input Expander 
Triple 3-Input Expander 
3-2-2-3-Input AND-OR Expander 


FLIP-FLOPS 


J-K Flip-Flop 

J-K Flip-Flop 

R-S Master-Slave Flip-Flop 

J-K Master-Slave Flip-Flop 

Dual J-K Master-Slave Flip-Flop 

Dual J-K Master-Slave Flip-Flop 

Dual D-Type Edge-Triggered Flip-Flop 

Dual J-K Master-Slave Flip-Flop with separate preset and clear 
Dual J-K Master-Slave Flip-Flop 








J-K Flip-Flop with AND-OR Inputs 
J-K Flip-Flop with AND Inputs 
Dual J-K Flip-Flop 

Dual J-K Flip-Flop 

Dual J-K Flip-Flop 

Monostable Multivibrator 


N Package 


SN54H00 
SN54H01 


SN54H04 
SN54H05 
SN54H10 
SN54H11 
SN54H20 
SN54H21 
SN54H22 
SN54H30 
SN54H40 


SN54H50 
SN54H51 
SN54H52 


SN54H53 
SN54H54 


SN54H55 


SN54H60 
SN54H61 
SN54H62 


SN54H71 


SN54H72 
SN54H73 


SN54H76 

SN54H78 

SN54H101 
SN54H102 
SN54H103 
SN54H106 
SN54H108 


SN74H00 
SN74H01 


SN74H04 
SN74H05 
SN74H10 
SN74H11 
SN74H20 
SN74H21 
SN74H22 
SN74H30 
SN74H40 


SN74H50 
SN74H51 
SN74H52 


SN74H53 
SN74H54 


SN74H55 


SN74H60 
SN74H61 
SN74H62 


SN74H71 


SN74H72 
SN74H73 


SN74H76 

SN74H78 

SN74H101 
SN74H102 
SN74H103 
SN74H106 
SN74H108 


47 
48 
48 


48 
48 


48 


DUAL-IN-LINE PACKAGE 


N Package 


Page 
74H No. 


SN6400 
SN6401 
SN6402 
SN6403 
SN6404 
SN6405 
SN6410 


SN5400 
SN5401 
SN5402 
SN5403 
SN5404 
SN5405 
SN5410 


SN5420 SN6420 


SN6430 
SN6440 


SN5430 
SN5440 


SN6450 
SN6451 


SN5450 
SN5451 
SN5453 SN6453 


SN5454 SN6454 


SN6460 


SN5470 


SN6470 


SN6472 
SN6473 
SN64107 
SN6474 
SN6476 


SN5472 
SN5473 
SN54107 
SN5474 
SN5476 


SN54121 | SN64121 
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SN7400 
SN7401 
SN7402 
SN7403 
SN7404 
SN7405 
SN7410 


SN7420 


SN7430 
SN7440 





SN7450 
SN7451 


SN7453 


SN7454 





SN7460 


SN7470 


SN7472 
SN7473 
SN74107 
SN7474 
SN7476 


SN74121 
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54L 


SN54L00 


SN54L04 
SN54L10 


SN54L20 


SN54L30 
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SN54L51 


SN54L54 
SN54L55 


SN54L71 
SN54L72 
SN54L73 


SN54L78 


SN64L04 





SN64L71 
SN64L72 
SN64L73 





SN64L10 





SN64L20 










SN64L30 










SN74L00 





SN74L04 







SN74L10 







SN74L20 


SN74L30 


SN74L51 


SN74L54 
SN74L55 





SN74L71 
SN74L72 
SN74L73 


SN74L78 


TTL 


Hex Inverters 

Each of the SN5404/SN7404, SN- 
54H04/SN74H04 and SN54L04/SN- 
74L04 circuits consist of six simple 
inverters in a single package. They 
are useful wherever simultaneous 
inversion of several signals is de- 
sired, as for example, in taking the 
complement of a number. Because 
each inverter can drive ten loads, 
the devices can be used as six 
inverting buffers in a single 
package. 

The SN5405/SN7405 and SN54- 
H05/SN74H05 open-collector ver- 
sions of these hex inverters are 
useful in mixing NOR logic and 
simple inversion. 

For example, by “wire-OR’ing” 
three of the inverters, the output 
signal is Y=A+B+C, which is the 
NOR function— and the remaining 
three inverters in the same pack- 
age may also be OR’d together or 
used as simple inverters. 





Figure 1. SN5404/SN7404 and SN5405/SN7405 logic. 


TTL gates with Open- 
Collector Outputs 
The totem-pole output is largely 
responsible for the high speed of 
TTL gates. However, it prevents 
the utilization of ‘“wired-OR” logic. 
To give the system designer logic 
flexibility, TI has developed open- 
collector versions of two series 
54/74 gates and three series 54H/ 
74H gates. Where speed is not 
critical, lower overall costs may 
thus be achieved by using “wired- 
OR” logic. 


INPUTS 


Figure 2. SN54H22/SN74H22 circuit showing 
open collector output (One gate). 





X = AB + CD 


Figure 3. Typical application — NAND gates with 
open collector outputs. 





SN74121 Monostable 

The SN74121 is a high performance 
monostable multivibrator (one 
shot) featuring TTL/DTL compat- 
ible inputs and outputs, together 
with comprehensive input gating. 

In Figure 4, Al and A2 are nega- 
tive edge-triggered logic inputs. B 
is a Schmitt input which triggers 
on a positive going voltage that 
can be of step or ramp form. 

For use as a normal monostable, 
the internal timing components 
may be used. An external timing 
resistor, R,, and an external tim- 
ing capacitor, C,, are used if output 
pulses of greater than 50 ns dura- 
tion are required. 

Waveforms which show the nor- 
mal operation as a monostable are 
given in Figure 5. 


Figure 4. SN54121/SN74121 logic. 
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Figure 5. One-shot waveforms. 


High-Speed Flip-Flops 

The 54H/74H 101, 102, 103, 106, and 
108 monolithic flip-flops are nega- 
tive-edge triggered. Since they are 
not master-slave types, input data 
can change during the interval 
when the clock is high. 

If, for example, ringing is pres- 
ent on the input signal, the output 
will not be affected. All that is 
required is that the desired input 
signal be present 5.5 nanoseconds 
(typically) before the clock signal 
goes low. The input data is then 
transferred to the output. 

The SN54H106/74H106 dual flip- 
flop, in the 16-pin dual-in-line 
package, permits individual im- 
plementation of preset, clear, and 
clock input for each flip-flop. Logic 
flexibility is thereby increased. 

Two typical counter applications 
are shown at the right. In Figure 7 
the SN54H/74H106 is utilized to 
implement a divide-by-14 binary 
ripple counter. In Figure 9 the 
SN54H/74H108, which has common 
clock and common clear lines, is 
used to implement a synchronous 
high-speed divide-by-3 counter 
without use of external gates. 

The application below (Figure 8) 
illustrates how an SN74H103 may 
be used as the first stage of a coun- 
ter with an input frequency of 50 
MHz. The availability of compati- 


', OF 
SN54H103 


Figure 8. Typical ripple counter application using three circuit speeds to reduce power dissipation. 





ble high-speed, medium-speed, and 
low-power flip-flops permits the 
most efficient implementation with 
respect to total power consumption. 


CLOCK 
Figure 6. SN54H106/SN74H106 logic. (One half of dual flip-flop) 


Unused inputs are at logical 1. 
Figure 7. Typical Application — SN54H106/SN74H106 circuits in a divide-by-14 binary ripple counter 





Figure 9. Typical application — synchronous high- 
speed divide-by-three counter. 





TTL/MSI (Medium Scale Integration) 


Texas Instruments was a pioneer 
in MSI and still leads in the variety 
of TTL/MSI circuits available. 

MSI makes possible important 
reductions in package count and 
overall system costs. Reliability is 
also improved, because the number 
of soldered connections and con- 
nectors is reduced. 

Design is simplified because 
much tedious circuit design has 
already been done by TI. 

Inventory requirements are re- 
duced because fewer packages are 
held in a system. One package fre- 
quently takes the place of several 
different types of SSI circuits. 

You benefit in many ways when 
you use the broad line of MSI cir- 
cuits listed at the right. 


S 





AVAILABLE FUNCTIONS 


DATA SELECTORS/MULTIPLEXERS 












16-Bit Data Selector 
8-Bit Data Selector 
8-Bit Data Selector 


DECODERS 


BCD-to-Decimal Decoder/Driver 
BCD-to-Decimal Decoder 
Excess-3-to-Decimal Decoder 
Excess-3-Gray-to-Decimal Decoder 

BCD-to-Decimal Decoder/Driver (30-V Outputs) 
BCD-to-Decimal Decoder/Driver (15-V Outputs) 
BCD-to-Seven-Segment Decoder/Driver (30-V Outputs) 
BCD-to-Seven-Segment Decoder/Driver (15-V Outputs) 
BCD-to-Seven-Segment Decoder/Driver 
BCD-to-Seven-Segment Decoder/Driver 
(Open-Collector Outputs) 








MEMORIES/LATCHES 


Quadruple Bistable Latch 
Quadruple Bistable Latch 

Dual Quadruple Bistable Latch 
Hex Set-Reset Latch 

Hex Set-Reset Latch 

16-Bit Random-Access Memory 
16-Bit Random-Access Memory 





4-Bit Shift Register (Parallel-In, Serial-Out) 


4-Bit Right-Shift/Left-Shift Register (Low Power) 
5-Bit Shift Register (Dual-Parallel-In, Parallel-Out) 
8-Bit Shift Register 

8-Bit Shift Register (Low Power) 








COUNTERS 


Decade Counter 
Divide-by-twelve counter 

4-Bit Binary Counter 

4-Bit Binary Counter (Low Power) 


PARITY GENERATOR/CHECKER 
8-Bit Parity Generator/Checker 


ARITHMETIC ELEMENTS 


Gated Full Adder 

2-Bit Binary Full Adder 

4-Bit Binary Full Adder 

Quadruple 2-Input Exclusive-OR Element 

Quadruple 2-Input Exclusive-OR Element (Low Power) 
4-Bit True/Complement, Zero/One Element (High Speed) 


* Available in 24 pin N package only 


SN5475 


SN64151 












SN6442 
SN6443 
SN6444 
SN6445 
SN64145 
SN6446 
SN6447 
SN6448 


SN54100* 
SN54118 
SN54119* 
SN5481 
SN5484 











SN64150* 


SN7448 






























SN54L93 | SN64L93} SN74L93 


DUAL-IN-LINE PACKAGE 
N Package 


cel eee 
74 No. 


SN74150* 


SN74151 





SN6441A] SN7441A 


SN7442 
SN7443 
SN7444 
SN7445 
SN74145 
SN7446 
SN7447 







SN7475 


SN74100* 


SN74118 


SN74119* 


SN7481 
SN7484 















41 


a3 
ad 


42 
42 


SSEELSES 


FLAT PACKAGE 


SN7449 
SN5477 SN7477 
SN5481 SN7481 







SN7495 


SN54L95 | SN74L95 


SN5491A | SN7491A 


SN54L91 | SN74L91 





SN54L93 | SN74L93 
















58 


58 






59 
59 
59 


SN54180 | SN64180 | SN74180 48 4 SN54180 | SN74180 60 | 





SN54L86 | SN64L6 


SN7480 
SN7482 
SN7483 
SN7486 
SN74L86 
SN74H87 





41 
42 
42 


SEZs 





SN54L86 | SN74L86 
SN54H87 | SN74H87 








RSS BSS 








Data selectors / multiplexers 


STROBE 
(ENABLE) ~ . 





vey ¥ 


Figure 10. SN54150/SN74150 logic. 


Each monolithic data selector/ 
multiplexer contains inverter/ 
drivers to supply complementary, 
on-chip, binary decoding data se- 
lection to the AND-OR-INVERT 
gate. 

The SN54151/SN74151 8-line-to- 
l-line multiplexer features com- 
plementary outputs. The SN54150/ 
SN74150 16-line-to-1-line and SN- 
54152/SN74152 8-line-to-1-line mul- 
tiplexers have inverted outputs. 
Each SN54150/SN74150 and SN- 
54151/SN74151 circuit has a strobe 
input which, when taken to a logi- 
cal 0 enables the multiplexer. 

Input clamping diodes and full 
on-chip buffering are provided to 
improve circuit performance and 
simplify system design. 

These circuits feature series 
54H/74H circuitry for the OR func- 
tion. This minimizes capacitive 
effects of paralleling the phase- 
splitter transistors, thus reducing 
the propagation delay time. Flexi- 
bility available among these three 
data selectors/multiplexers offers 
the logical solution to most digital 
multiplexing applications. 

In application they perform sev- 
eral functions including: 
¢ Selection of one of sixteen, or one 

of eight data sources, 

* Boolean function generator, 

«Random or sequential parallel- 
to-serial conversion, 

¢ Multiplexing from N-lines to 1- 
line (or N-lines to n-lines), and 

* Read-only memory or pulse-pat- 
tern generator. 

Sequential parallel-to-serial con- 
version may be used to multiplex 
and transmit binary data from 256 









* STROBE . 
(ENABLE) 
Do ° 








| >—° OUTPUT Y* 
© OUTPUT X 


DATA 
INPUTS 













DATA 
SELECT « Bo—\>x 


(BINARY) 
coped > 
Figure 11. SN54151/SN74151 and SN54152/SN74152 logic. 










*§N54151/SN74151 ONLY 
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Data selectors / multiplexers 


1 = INHIBIT 
0 = ENABLE 


(MSB){ 255 
254 


PARALLEL 
DATA 


Om—NWAUAN DO 


SELECT 
CONTROL 


SN74150 


BITS 240 — 255 | 
BITS 224 — 239 . STROBE 
BITS 208 — 223 
BITS 192— 207 
BITS 176 —191 
BITS 144 — 159 

os SERIAL 
irate oes $N74150 P—DATA 

: (MSB FIRST) 


_ 
BITS 16 BITS 16 — 
THRU 223 BITS 0.218. 


SN7493 
CLOCK 


Es 
SN74150 
E x 


Figure 12. Typical application — 256 bit parallel-to-serial converter. 
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sources along a single line (Figure 
12). Each input may consist of a 
bit or a word of binary data. Bit 
values have been indicated for 
transmitting most significant bit 
(MSB) first. The parallel input can 
be expanded by cascading a num- 
ber of SN74150 multiplexers. 

An SN7493 may be used as the 
select register to perform sequen- 
tial selection and serial conversion 
of parallel data. In such case, In- 
put Ey is first bit out (Figure 13 ). 

A register with parallel load ca- 
pability such as the SN7495 will, in 
addition, provide flexibility to per- 
form random or sequential selec- 
tion for read-only memory or pulse- 
pattern generation applications. 

The SN74151 can also be used to 
perform the exclusive-OR function 
of up to four variables (Figure 14): 

Y=A@®B@eCED 

Actually, any Boolean function 
of up to five variables can be im- 
plemented with the SN74150 with- 
out external gating. 

Data selectors/multiplexers and 
BCD-to-decimal decoders can be 
used for serial data transmission 
of 8-bit data. However, word length 
can be extended by cascading com- 
ponents as shown for the SN74150 
and SN7442 (Figure 15). 








STROBE 


SERIAL 
PARALLEL >— DATA 


DATA IN OUT 


SELECT 
CONTROL ——4CLOCK 


SELECT 
REGISTER 
OR 
COUNTER 


Figure 13. Typical application — select register 
used to perform sequential data selection. 


STROBE 


ST 
SN74151 


me 
Y=A@B@C@D 


Figure 14. Typical application—SN54151/SN74151 
connected to perform exclusive-OR 
of four variables. 





STROBE 


SN 
74151 


TRANSMISSION LINE 


PARALLEL 
DATA i) sss 


PARALLEL 
OUTPUTS 


; NC 


DMO mAN DON BW NYY CO 


A B C 
CLOCK q =SN7493 CLOCK a SN7493 


Figure 15. Typical application — data transmission channel. 
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TTL/MSI 


Decoders / drivers 


> OUTPUT 5 


Figure 16. SN5442/SN7442, SN5445/SN7445 
and $N54145/SN74145 logic. 





4-Line-to-10-Line 
These monolithic, decimal decod- 
ers consist of eight inverters and 
ten four-input NAND gates. The 
inverters are connected in pairs 
to make BCD input data available 
for decoding by the NAND gates. 
Full decoding of input logic as- 
sures that all outputs remain off 
for all invalid input conditions. 
The SN5442N/SN7442N BCD-to- 
decimal, SN5443N/SN7443N excess 
3-to-decimal, and SN5444N/SN- 
7444N excess 3 gray-to-decimal de- 
coders feature standard, totem- 
pole output TTL circuits. The 
SN7445/SN74145 BCD-to-decimal 
decoder/drivers feature high-per- 
formance, open-collector, n-p-n 
output transistors designed for 
use as an indicator/relay driver, as 
high fanout logic drivers, or as 
MOS memory drivers. Each of 


Truth Table 
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these high-breakdown output tran- 
sistors (SN7445 = 30 volts and SN- 
74145 = 15 volts) will sink up to 80 
milliamperes of current. 


Decoding 

Binary-to-Decimal 

The SN7442/SN7445/SN74145 may 

be cascaded to perform 1-to-N-line 

demultiplexing or 6-to-64 line de- 
coding. 

a. When the devices are used as 
demultiplexors (Figure 18), data 
enters the D input of decoder 
Al at the same frequency as a 
control clock. The control clock 
(counter)sequentially addresses 
output 0 of decoder Al, then 
outputs 0 through 7 (address 
lines ABC) of decoder B1 to 
route the first eight bits of data. 
By addressing decoder Al (ad- 
dress line D, E, F) at one-eighth 


i ht tt A 








the frequency of the data/con- 
trol clock, the data is demulti- 
plexed to the 64 lines shown. 

b. When decoding 6 lines of data 
(address counter lines A, B, C, 4 
D, E, F), input D of decoder Al 
may be used to enable or inhib- 


B.C 
BCD-T0-DECIMAL 


it the decoder function. 0123456789 
SN5445/SN7445 decoder/drivers 
are ideal for driving TI’s TMS 4003 24 26 28 30 _ 


MC 256 bit MOS memory arrays. 
Only four circuits are required for 
each array. Two circuits connected 
as shown in Figure 17 drive the X 
lines and two more drive the Y 
lines. 


BCD-to-seven 

segment decoders. 

These BCD-to-seven segment de- 
coder/drivers consist of NAND 


gates, input buffers, and seven aaa 16 18 20 22 
AND-OR-INVERT gates. Three | 2 


BCD-T0-DECIMAL 


ADDRESS COUNTER 0123456789 


BCD-T0-DECIMAL 


0123456789 


swsags eeu 


BCD-TO-DECIMAL 
0123456789 


0 
l 
2 
3 
4 
5 
6 
7 
n° 
9° 


TO 
DECIMAL 


BCD-TO-DECIMAL 
0123456789 


*These decimal outputs are available from both decoders. 


oe 
01234567 NC 


Figure 17. Typical application — two $N5445’s are 
connected to drive the 16 “x” or “y” 
address lines of a TMS 4003 


MOS memory. Figure 18. Typical application — 1-line-to-64-line demultiplexer/6-line-to-64-line decoder. 
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Decoders / drivers 


configurations are available. SN- 
5446 and SN5447 (Figure No. 19) 
offer active low, high-sink-current 
outputs for driving indicators di- 
rectly. SN5448 (Figure No. 20) 
offers active-high passive pull-up 
outputs. SN5449 (Figure No. 20) 
offers active high, open-collector 


i = 
puUe 


BLANKING 
INPUTOR 
RIPPLE-BLANKING 
OUTPUT 


LAMP-TEST 
INPUT 


RIPPLE-BLANKING o 
INPUT 


Figure 19. SN5446/SN7446 and SN5447/SN7447 logic. 





Lspe 


outputs for passive pull-up, cur- 
rent-sourcing applications to drive 
logic circuits or discrete active 
components. 

Seven NAND gates and one 
driver are connected in pairs to 
make BCD data and its comple- 
ment available to the seven decod- 
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ing AND-OR gates. The remaining 
NAND gate and three input buff- 
ers provide lamp test, blanking 
input/ripple blanking output, and 
ripple blanking input for the 
SN5446, SN5447 and SN5448. 
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Figure 20. SN5448/SN7448 and SN5449/SN7449 logic. 
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NOTES: 


1. 


i) 


w 


P= 


BI/RBO is wire-OR logic serving 

as blanking input (Bl) and/or 
ripple-blanking output (RBO). The 
blanking input must be open or 
held at a logical 1 when ouput 
functions 0 through 15 are desired 
and ripple-blanking input (RBI) 
must be open or at a logical 

1 during the decimal 0 input. 

X = input may be high or low. 


. When a logical 0 is applied to the 


blanking input (forced condition) 
all segment outputs go to a 
logical 1 regardless of the state of 
any other input condition. 


. When ripple-blanking input (RBI) 


is at a logical 0 an 
A—B=C=D=logical 0 all 
segment outputs go to a logical 1 
and the ripple-blanking output 
goes to a logical 0 (response 
condition). 


. When blanking input/ripple- 


blanking output is open or held at 
a logical 1 and a logical 0 is 
applied to lamp-test input all 
segment outputs go to a logical 0. 


NOTES: 


— 


NO 


w 


> 


. BI/RBO is wire-OR logic serving 


as blanking input (Bl) and/or 
ripple-blanking output (RBO)* The 
blanking input must be open or 
held at a logical 1 when ouput 
functions 0 through 15 are desired 
Ripple-blanking input (RBI)* 
must be open or at a logical 

1 during the decimal 0 input. 

X = input may be high or low. 


. When a logical 0 is applied to the 


blanking input (forced condition) 
all segment outputs go to a 
logical 0 regardless of the state of 
any other input condition. 


. When ripple-blanking input (RBI)* 


is at a logical O and 
A—B—C—D=logical 0 all 
segment outputs go to a logical 0 
and the ripple-blanking output 
goes to a logical 0 (response 
condition). 


. When blanking input/ripple- 


blanking output is open or held at 
a logical 1 and a logical 0 is 
applied to lamp-test input* all 
segment outputs go to a logical 1. 





Decoders / drivers 


SEGMENT IDENTIFICATION 


8 9 10 1] 12 13 14 15 


Figure 21. Numerical designations and resultant displays of seven segment indicators 





The SN5446 or SN5447 may be 
used to drive seven-segment indi- 
cators directly. (Figure 22.) Output 
transistors of these two circuit 
types will sink up to 20 milli- 
amperes of current and no exter- 
nal components are required. 

Also shown is the use of the 
quadruple latch (SN5475) and dec- 
ade counter (SN5490) to acquire 
and store the numeral to be dis- 
played. Here is a method for driv- 
ing incandescent, seven-segment, 
display indicators directly from 
the output of the SN5446N, or 
SN5447N decoder, with provisions 
for leading-edge and trailing-edge 
zero-blanking, intensity control, 
and lamp test. (Figure 23.) 

Leading-edge and trailing-edge 
zero blanking is illustrated for a 
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six-digit mixed integer with zero 
indications suppressed for the two 
most-significant decades (MSD) of 
the whole number and the two 
least-significant decades (LSD). 
This scheme causes the number to 
be displayed in its easily identified, 
common form. Blanking is accom- 

ene andl plished by grounding RBI inputs 
SN5475 of most-significant and least-sig- 
ABC OD nificant decades and interconnect- 
ing the BI/BRO nodes of these two 
decades to the ripple-blanking in- 
puts of the adjacent decades. Read- 


SN5447 
A 8 ¢ 0 


AS G:O0 stead th : att 
DECADE COUNTER ability is improved by inhibiting 
SN5490 suppression of zeros occurring on 
either side of the decimal point. 
erage The ripple-blanking inputs of the 
decades on either side of the fixed 
Figure 22. Typical application — decoder decimal point are inhibited by 


driving indicator directly. 





connecting to a 5-volt d-c source. 
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Figure 23. Typical application — leading — and trailing edge blanking. 
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Memories/latches 


SN5481/SN7481 
SN5484/SN7484 
16-Bit active-element 
memories 


SN7481/SN7484 memory is a 4-by- 
4 matrix, 16-bit, high-speed active 





element memory. It is an array of 
16 flip-flops, two write amplifiers, 
and two sense amplifiers inter- 
connected to form a “scratch-pad” 
memory with direct-address and 
non-destructive readout. 

The 16 flip-flops are arranged in 


SENSE 
0 


SENSE 
0 


Figure 25. SN5484/SN7484 logic. 





a 4-by-4 matrix with each flip-flop 
representing one bit of 16 words. 
Four X-address lines and four Y- 
address lines permit the address 
of one bit at a time. Each flip-flop, 
composed of two cross-coupled 
3-emitter TTL transistors, is used 
to store one bit. One emitter of 
each of these transistors serves as 
the sensing output. All 16 of the 
logical 1 sensing outputs are con- 
nected to the sense logic 1 (S,) 
amplifier input and all 16 of the 
logical 0 sensing outputs are con- 
nected to the sense logical 0 (S,) 
amplifier input. The two remain- 
ing emitters on each transistor are 
used to complete the matrix con- 
nections necessary for the X- and 
Y-address lines. Address line in- 
puts are normally held low (logical 
0) and currents from all conduct- 
ing flip-flop transistors flow out 
these address lines. 

To store new information in a 
flip-flop, it is necessary to address 
it and apply logical 1 voltage to the 
appropriate write amplifier input. 
(The SN7484 circuit has gated 
write-amplifier inputs). The output 
of the write amplifier responds by 
dropping to a logical 0 level. A 
number of active element memo- 
ries may be paralleled to form the 
desired matrix size (number of 
words) and to form the desired 
word length (number of bits). 
Standard TTL circuitry, employed 
for the address line inputs, write 
amplifier inputs, and the saturat- 
ing output transistors, provides 
complete TTL and DTL compati- 
bility and maintains typical noise 
margins of one volt. The open- 
collector outputs may be wire-OR 
connected to similar outputs. In- 
ternal circuitry of the write and 
sense amplifiers are operated 
within their linear range to im- 


out (25 TTL loads) and 30 pico- 
farads of circuit capacitance. 


prove speed. Sensing propagation 
delay times are typically 20 nano- 
seconds when operated at full fan- 
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Figure 27. SN5475/SN7475 
and $N5477/SN7477 logic. 


Figure 28. SN541Q0/SN74100 logic. 
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SN5475/SN7475, 
SN5477/SN7477 and 
SN54100/SN74100 (Dual) 
Quadruple latches 

These latches are ideally suited 
for use as temporary storage for 
binary information between pro- 
cessing units and input/output or 
indicator units. Information pres- 
ent at a data (D) input is trans- 
ferred to the Q output when the 
clock is high, and the Q output will 
follow the data input as long as 
the clock remains high. When the 
clock goes low, the information 
(that was present at the data input 
at the time the transition occurred) 
is retained at the Q output until 
the clock is permitted to go high. 

The SN5475/SN7475 features 
complementary Q and Q outputs 
from a 4-bit latch, and is available 
in the 16-pin dual-in-line packages. 
For higher component density ap- 
plications the SN5477/SN 7477 4-bit 
latch is available in the 14-pin flat 
package. The SN54100/SN74100 
features two independent qua- 
druple latches in a single 24-pin 
dual-in-line package. 

These circuits are completely 
compatible with all popular TTL 
or DTL families. Typical power 
dissipation is 40 milliwatts per 
latch. 


Figure 29. Quad latch operation. 





Shift registers 


SN5495/SN7495 
SN54L95/SN74L95 
Universal Shift Registers 


The SN7495 is composed of four 
R-S master-slave flip-flops, four 
AND-OR-INVERT gates, one 
AND-OR gate, and six inverter- 


SERIAL 
INPUT 
MODE 

CONTROL 


drivers. Internal interconnections 
of these functions provide a versa- 
tile register which will perform 
right-shift or parallel entry opera- 
tions dependent upon the logical 
input level to the mode control. A 
number of these registers may be 
connected in series to form an 


OUTPUTS 


INPUTS 


Figure 30. SN5495/SN7495 and SN54L95/SN74L95 logic. 
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n-bit right-shift or parallel-entry 
register. This register also has 
parallel outputs from all bits. 

When a logical O level is applied 
to the mode control input, the out- 
put of each flip-flop is coupled to 
the R-S inputs of the succeeding 
flip-flop and right-shift operation 
is performed by clocking at the 
clock 1 input. Serial data is entered 
at the serial input. 

When a logical 1 level is applied 
to the mode control input, the num- 
ber 2 AND gates are enabled to 
allow entry of data through par- 
allel inputs A through D and clock 
2. This mode permits parallel load- 
ing of the register or shift-left 
operation. 

Clocking for the shift register is 
accomplished through the AND- 
OR gate E which permits separate 
clock sources to be used for the 
shift-right and parallel-entry 
modes. If both modes can be 
clocked from the same source, the 
clock input may be applied com- 
monly to clock 1 and clock 2. Infor- 
mation must be present at the 
R-S inputs of the master-slave flip- 
flops prior to clocking. 


Binary-to-BCD 
Converters 

A two decade converter is illus- 
trated inFigure 31.The addition of 
3 required is achieved by using an 
SN7483N four-bit adder. Note that 
there is no carry between decades 
from the adders although there 
can be a carry within the decade. 
High-speed conversion is obtained 
because the number of clock pulses 
required is equal to the number of 
bits to be converted. Also, each 


decade is an entity; complexity 
increases only linearly with the 
number of decades to be con- 
verted rather than with the usual 
2. factor. In the binary-to-BCD 
converter, the parallel output can 
be fed to a numerical indicator 
tube via a decoder/driver. 


LEAST-SIGNIFICANT DECADE MOST-SIGNIFICANT DECADE 
Fe rn gennn meting preteen iemeniliaonetommnn, 
1A 1B IC 1D 1A 1B IC 1D 





SERIAL 
BINARY 
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TO NEXT 
DECADE 
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CLOCK 


Figure 31. Typical application — binary-to-BCD converter. 
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Shift registers 
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HIGH = CONVERT SERIAL 
LOW = SHIFT SERIAL 


BCD-to-Binary 
Converters 

A 3-decade BCD-to-binary con- 
verter is shown in Figure 32. The 
BCD number is entered serially — 
least significant digit first—by 
taking the mode control line of the 
SN7495N registers to a logical 
zero. The control line is then taken 
to a logical 1, and the contents of 
the registers shifted out. During 
this time, the BCD-to-binary con- 
version occurs. Subtraction of 3 is 
performed by SN7483N four-bit 
adders, the adder control line be- 
ing the units column of the pre- 
vious decade. (This sets up 1101 on 
the B adder inputs when a 1 is 


ae ee Be oe 
SN7483 
CARRY IN 


As Bsa As Bs A2 Bo Ar Bi 


Aout Bout Cout Dout 


MODE CONTROL ~— CLOCK 1 
SN7495 
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CLOCK 2 


Figure 32. Typical application — BCD-to-binary converter. 


present in the 1 x 10" column of the 
previous decade.) 

Note the most significant de- 
cade does not require any correc- 
tion. 

Further decades can be added as 
required. Again, there is no carry 
between decades although a carry 
may occur within a decade. 


Type SN7496N Parallel 
5-bit shift register 

The SN7496N consists of five R-S 
master-slave flip-flops connected 
as a shift register to perform par- 
allel-to-serial or serial-to-parallel 
conversion of binary data. Since 
both inputs and outputs to all flip- 
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flops are accessible, parallel-in/ 
parallel-out or serial-in/serial-out 
operation may be performed. 

All flip-flops are simultaneously 
set to the logical 0 state by apply- 
ing a logical 0 voltage to the clear 
input and may be so set indepen- 
dent of the clock input. 

Flip-flops may be independently 
set to the logical 1 state by apply- 
ing a logical 1 to both the preset 
input of the specific flip-flop and 
the common preset input. The 
common preset input allows set- 
ting either flip-flop independently 
or setting two or more flip-flops 
simultaneously. Preset is indepen- 
dent of the clock and clear inputs. 


Transfer of information occurs 
when the clock input goes from a 
logical 0 to a logical 1. Since the 
flip-flops are R-S master-slave cir- 
cuits, the proper information must 
appear at the R-S input voltage 
waveform. The serial input pro- 
vides this information to the first 
flip-flop, while the outputs of the 
subsequent flip-flops provide in- 
formation for the remaining R-S 
inputs. 

Shift register generator count- 
ers become very economical for 
large cycle lengths. Using a mod- 
ulo 2 feedback, these counters are 
synchronous and are divided into 
two classes: 

| (1) Maximum length counters 
i (2) Non-maximum length 
counters 

Use of an SN7496 and one exclu- 
sive-OR (SN7486) to implement a 
maximum length, linear, shift reg- 
ister counter having acycle length 
of 2"—-1 is illustrated in Figure 34. 
In this example, the five-stage 
feedback term (F = CE + CE) is 
formed by the exclusive -OR (mod- 
ulo 2) sum of outputs C and E, 
which causes the counter to re- 
cycle for each 31 clock pulses. If an 
initial condition of all zeros exists, 
it may be overcome by taking the 
strobe high. 

These registers can be used to 
build another type of shift-regis- 
ter counters which are called 
Johnson Counters (Figure 35). 
They work synchronously, are 
easily designed, and the output de- 
coding is very simple, especially 
when several counts need to be de- 
coded. For odd-cycle length, gating 
is added to skip the all “1” state by 
feeding a “0” in the first stage: 

1 1 1 #1 O-— Detect this state 
WwW 1 1 #1 #1 +#=1-—Skip this state 
0 1 1 #1 1—Godirectly to 
this state 
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Figure 34. Typical application — divide-by-31 shift register generator counter. 
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Figure 35. Typical application —Johnson counter for even-cycle length. 
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Shift registers 


Figure 37. Typical application — one second time delay. 





The cycle length of the John- 
son counter is 2°n instead of 2", 
requiring more flip-flops for a 
given cycle length. On the other 
hand, a unique pattern is gene- 
rated which allows any count to 
be decoded with a simple 2-input 
NAND gate. 


96 


OUTPUT 


Q 


OUTPUT 


SN5491A/SN7491A 
SN54L91/SN74L91 

8-Bit Register 

The SN5491A/SN7491A is a mono- 
lithic serial-in, serial-out, eight-bit 
shift register composed of eight 
R-S master-slave flip-flops, and in- 
cludes both input gating and clock 
driver. 

It is capable of storing and trans- 
ferring data at clock rates up to 18 
MHz. Single-rail data and input 
control are gated through inputs 
A and B, plus an internal inverter 
to form complementary inputs to 
the first bit of the shift register. 
Drive for the internal common 
clock line is provided by an invert- 
ing clock buffer, causing each in- 


put (A,B, and CP) to appear as only 
one TTL load. 

The clock pulse inverter/driver 
causes the SN5491A/SN7491A to 
shift information to the output on 
the positive edge of the input clock 
pulse. 


SN5494/SN7494 
Presettable Shift Registers 


The SN7494N shift register is 
composed of four R-S master-slave 
flip-flops, four AND-OR-INVERT 
gates, and four inverter-drivers. 
Internal interconnections provide 
a versatile register which performs 
right-shift operations as a serial- 
in, serial-out register or as a dual- 
source, parallel-to-serial converter. 
A number of these registers may 
be connected in series to form an 
n-bit register. 

All flip-flops are simultaneously 
set to the logical 0 state by apply- 
ing a logical 1 voltage to the clear 
input. This condition may be ap- 
plied independent of the clock 
input. 

Flip-flops are simultaneously set 
to the logical 1 state from either of 
two preset input sources. Preset 
inputs 1A through 1D are activated 
during the time that a positive 
pulse is applied to preset 1 if pre- 
set 2 is at a logical 0 level. Preset is 
independent of the cloek and clear 
input states. 

Transfer of information to the 
output pins occurs when the clock 
input goes from a logical 0 to a 
logical 1. 
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Figure 38. SN5494/SN7494 logic. 
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Counters 


The high-speed monolithic binary 
counters shown on these pages are 
capable of dividing by 2, 3, 4, 5, 6, 8, 
10, 12, and 16. Typical counting 
rates are 18 MHz. When used sin- 
gly, in groups or in combinations, 
they can perform most division or 
counting functions that might be 
required. 

Each counter consists of four 
master-slave flip-flops with gating 
and internal interconnections de- 
signed to perform the required 
counting functions. In all types, a 
gated reset line is provided to 
inhibit the count inputs and simul- 
taneously return all four flip-flops 
to a logical zero. Flip flop A—in all 
types—is not internally intercon- 
nected to succeeding flip flops. 
Accordingly, it can be used inde- 
pendently if the reset requirement 
coincides with reset of the other 
flip flops. 


SN5490/SN7490 

Decade counter 

The SN7490 may be connected to 

operate the following three inde- 

pendent count modes: 

1. For binary-coded decimal decade 
count, the BD input is exter- 
nally connected to the A output. 


OUTPUT A OUTPUT B 


INPUT A INPUT BD RESET ZERO RESET NINE 


Figure 39. SN5490/SN7490 logic. 





OUTPUT C 


2. For asymmetrical divide-by-ten 
count, as used in frequency syn- 
thesizers and other applications 
requiring division of a binary 
count by a power of ten, the D 
output is connected to the A 
input. The input count is applied 
at the BD input and a divide-by- 
ten square wave is obtained at 
output A. 

3. Separate divide-by-two counts 
and divide-by-five counts may 
be obtained without external 
interconnections. Thetwocounts 
are completely independent ex- 
cept for simultaneous reset. 

The SN7490 is resettable to bi- 

nary 0 or 9. 


SN5492/SN7492 

Divide-by-twelve counter 

This counter may be operated in 

either of two independent modes: 

1. As a divide-by-twelve counter, 
output A is connected to input 
BC and input pulses are applied 
to input A. Simultaneous divi- 
sions of 2,6 and 12 are available 
at the A, C, and D outputs re- 
spectively. 


2. As a divide-by-six counter, input 
pulses are applied to input BC. 
Simultaneous frequency divi- 
sions of 3 and 6 are available 
from the C and D outputs re- 
spectively. 


SN5493/SN7493 

SN54L93/SN74L93 

Four-Bit 

Binary Counter 

The SN7493, like the SN7492, may 

be operated in either of two inde- 

pendent modes: 

1.As a four-bit ripple-through 
counter, output A is externally 
connected to input B. Simulta- 
neous divisions by 2, 4, 8, and 16 
are performed at outputs A, B, 
C, and D. 

2.As a three-bit ripple through 
counter, no external intercon- 
nections are required. Input 
pulses are applied at input B, 
and simultaneous frequency di- 
visions of 2, 4, and 8 are at the 
B, C, and D outputs. 


TRUTH TABLES (SN5490/SN7490) 
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BCD COUNT SEQUENCE 


(See Note 1) RESET/COUNT (See Note 2) 





NOTES: 

1. Output A connected to input BD 
for BCD count. 

2. X indicates that either a logical 
1 or a logical O may be present. 


INPUT A 


INPUT A 


OUTPUT A OUTPUT B OUTPUT C OUTPUT D 


INPUT BC ~ RESET ZERO 


Figure 40. $N5492/SN7492 logic. 





OUTPUT A. OUTPUT B. OUTPUT C — OUTPUT D 


INPUT B RESET ZERO 


Figure 41. SN5493/SN7493 logic. 
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TRUTH TABLE (SN5492/SN7492) 
(See Notes 1 and 2) 





NOTES: 

1. Output A connected to input BC. 

2. To reset all outputs to logical 0 both Roy) and Roj2) 
inputs must be at logical 1. 


a. é 


TRUTH TABLE (SN5493/SN7493) 
_ (See Notes 1 and 2) 





NOTES: 

1. Output A connected to input B. 

2. To reset all outputs to logical 0 both Roi) and Roja) 
inputs must be at logical 1. 


TTL/MSI 


Parity generators / checkers 
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Figure 42. SN54180/SN74180 logic 


TRUTH TABLE 





= any combination of highs (H) and/or lows (L). 


30 





SN54180/SN74180 
Odd/Even Parity Circuits 
The SN54180/SN74180 are mono- 
lithic 8-bit odd/even parity genera- 
tors/checkers using series 54 TTL 
circuitry. Two outputs, sum EVEN 
and sum ODD, are provided along 
with two control inputs, EVEN IN 
and ODD IN. 

The ODD JIN control is grounded 
for even parity operation and the 
EVEN IN control is grounded for 
odd parity generation. By applying 
a logical 0 to both control inputs, 
the SN54180/SN74180 outputs re- 
main at a logical 1, thus disabling 
the data inputs. 

Two control inputs and two out- 
puts assure faster operation when 
cascading for word lengths over 
8-bits, as only one gate delay is 
added for each additional 8-bit 
group. For a 32-bit word, parity 
can be generated in 65 ns. 

In this example (Figure 43), data 
is being transmitted from data 
register A to data register B. Par- 
ity generators Al and A2 are con- 
nected to generate an even-parity 
bit Q,,; which is transmitted to 
register B. Parity checkers B1 and 
B2 verify the accuracy of the trans- 
mitted data and generate an even 
true (logical 1) or false (logical 0) 
parity output signal. Figure 44 
shows how the parity generator/ 
checker may be cascaded for appli- 
cations requiring longer word 
lengths. 
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Figure 43. Typical application — Verifying transmitted data 
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Figure 44. Typical application — 32-bit parity generator 
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Arithmetic elements 


Figure 45. SN5480/SN7480 logic. 





Gated single-bit full adder 
The SN5480/SN7480 is a high- : : 
speed, single-bit, binary full adder MEMORY Oh 

with gated complementary inputs, 
complementary sum (= and +) out- 
puts, and inverted carry output. 

Designed for medium- to high- 
speed, multiple-bit parallel-add/ 
serial-carry applications, the cir- 
cuit utilizes diode transistor logic 
for the gated inputs and high 
speed, high-fan-out transistor- 
transistor logic for the sum and 
carry outputs. 

A single-inversion, high-speed, 
Darlington-connected serial-carry 
circuit minimizes the necessity for inary Sabtracter ¥ OUTPUT 
extensive “look-ahead” and carry- 


cascading circuitry. B 


Binary Adder > OUTPUT 


ON 
— g>| STAGES 
(OR NC) 


Figure 46. Two typical applications. 
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Two-bit and four-bit 
full adders 


These MSI adder circuits are de- 
signed for medium- to high-speed, 
parallel-add/serial-carry applica- 





Figure 47. SN5482/SN7482 logic. 


tions. Both of them also feature 
the single-inversion, Darlington- 
connected, serial-carry circuit. 

The SN5482/SN7482 two-bit bi- 
nary full adder performs the addi- 
tion of two 2-bit binary numbers. 

The SN5483/SN7483 four-bit bi- 
nary full adder performs the addi- 
tion of two 4-bit binary numbers. 

Sum (>) outputs are provided for 
each bit and the resultant carry is 
obtained from the last bit of each 
of these adders. Two 4-bit full- 
adders used to perform addition of 
two BCD numbers is illustrated in 
Figure 48. With the use of a high- 
speed gate (SN74H52) total carry- 
time of the stage is typically 45 
nanoseconds and a maximum of 63 
nanoseconds. 


BCD INPUT —WORDS A AND B 


As Ba 


A3 Bs Az B2 Ai Bi 


SUM OF BCD WORDS A AND B 


Figure 48. Typical application — BCD adder stage (8421 code) 
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Figure 49. SN5483/SN7483 logic. 








Arithmetic elements 





pee? 


Figure 50. SN5486/SN7486 logic. 





TRUTH TABLE 
(SN5486, SN7486) 
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SN5486/SN7486 
SN54L86/SN74L86 - 
Quadruple 2-Input 
Exclusive-OR Element 

The exclusive-OR function of two 
Boolean variables is: Y= AB+ AB. 
When the inputs are complemen- 
tary, the output Y goes to a logical 
one. The exclusive OR function is 
commonly indicated by: Y= A@B. 
It is represented logically by the 
symbol: 


;__) >—" 


The SN7486 contains four of these 
2-input exclusive-OR gates on a 
monolithic chip (Figure 50). Input 
clamping diodes and full on-chip 
buffering are provided to improve 
circuit performance and simplify 
system design. 

The exclusive-OR function is 
used widely in digital systems, 
especially in applications requiring 
error detection, comparison 
schemes, and counting. 

Here is an application for a reg- 
ister exchange. The contents of 
register A and register B are ex- 
changed by using the SN7486 with 
SN7474 dual D-type flip-flops. The 
data is loaded into the register 
from the asynchronous inputs on 
the SN7474. 


DATA A DATA A 


LOAD A ¢ 
a | & 
JP %SN5474 Ch GP -%SN5474— CR AP 1% SN5474 
CLOCK Ae 


D CLOCK D CLOCK D CLOCK 


Q Q Q Q 
4p SN5474 Ck AP SN5474 CE AP 449N5474 CR 
D CLOCK ; ‘ D CLOCK | i D CLOCK 7 
CLOCK B« bail ed 


LOAD Be 
DATA B DATA B DATA B 


Figure 51. Typical application — register exchange using SN5486/SN7486 circuits. 
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SN54H87/SN74H87 

4-Bit true/ 

complement gate 

The SN54H87/SN74H87 monolithic 
4-bit true/complement gates, com- 
bined with two control lines, trans- 
fer 4-bit input data, or its comple- 
ment, to the output. The control 
lines can either set the outputs all 
low, or all high. 

Input clamping diodes and con- 
trol-line input buffers are provided 
to improve circuit performance 
and simplify system design. 

The SN74H87 element performs 
arithmetic operations when used 
in conjunction with the SN7482 or 
SN 7483. (Figure 52) 

If you desire to add the numbers 
A and B then the control lines of 
the SN74H87 should be placed at 
0,1. The number A will be trans- 
ferred into the SN7483 unchanged 
and the SN7483 will then add them. 

To subtract A from B is easily 
done using one’s complement 
arithmetic. With the control lines 
at 0,0 the one’s complement of A 
will be transferred to the SN7483 
from the SN74H8’7. 


As As A2 A 
eet SN74H87 


Ya Yo .¥o Yr 


As Az Ai Ba 
SN7483 
1. 2a = 2s 





For example: 

Subtract binary 3 from binary 8 
Complement the binary 3 and add 
8 = 1000 1000 

3 = 0011—complement~1100 


x 0100 
1 Carry 


0101 
‘ 
5 

The SN74H87 has more versa- 
tile functions. With the control 
lines at 1,0, the outputs are forced 
to a logical one independent of the 
input data. Since all one’s is the 
two’s complement of a binary -1, 
a binary number can be decreased 
by adding all one’s to the number. 
Example: 

Subtract binary 1 from binary & 
8 = 1000 
Add 1111 
0111 > 7 
The carry is disregarded 
for this operation. 

The outputs of the SN74H87 can 
also be set at all zero’s by placing 
the control lines at 1,1. The out- 
puts will then be uneffected by the 
input data. The all zero’s state is 
useful when it is desirable not to 
perform an arithmetic manipula- 
tion since all zero’s added to 
another number is simply the 
number itself. 


Figure 52. Typical application for true complement element. 
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Figure 53. SNS4H87/SN74H87 logic. 


Truth Table (SN54H87, SN74H87) 





Series 54/74 standard circuits in dual-in-line package 


SN5400N/SN6400N/SN7400N 


Quadruple 2-input NAND gate 





Propagation delay — 10 nsec 
Power dissipation — 40 mW 
Fan out — 10 series 54/74 loads 


SN5403N/SN6403N/SN7403N 


Quadruple 2-input NAND gate 
with open collector output 





Maximum voltage on any output — 5.5 V 
Power dissipation — 40 mW 
Fan out — 16 mA sink at 0.4 V 


SN5401N/SN6401N/SN7401N 


Quadruple 2-input NAND gate 
with open collector output 


Maximum voltage on any output — 5.5 V 
Power dissipation — 40 mW 
Fan out — 16 mA sink at 0.4 V 


SN5404N/SN6404N/SN7404N 


Hex inverter 





Propagation delay — 10 nsec 
Power dissipation — 60 mW 
Fan out — 10 Series 54/74 loads 
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SN5402N/SN6402N/SN7402N 


Quadruple 2-input NOR gate 





Propagation delay — 10 nsec 
Power dissipation — 48 mW 
Fan out — 10 Series 54/74 loads 


SN5405N/SN6405N/SN7505N 


Hex inverter with open collector output 





Maximum voltage on any output — 5.5 V 
Power dissipation — 60 mW 
Fan out — 16 mA sink at 0.4 V 


Series 54/74 standard circuits in dual-in-line packages 


SN5410N/SN6410N/SN7410N SN5420N/SN6420N/SN7420N SN5430N/SN6430N/SN7430N 


Triple 3-input NAND gate Dual 4-input NAND gate 8-input NAND gate 





Propagation delay — 10 nsec Propagation delay — 10 nsec Propagation delay — 10 nsec 

Power dissipation — 30 mW Power dissipation — 20 mW Power dissipation — 10 mW 

Fan out — 10 Series 54/74 loads Fan out — 10 Series 54/74 loads Fan out — 10 Series 54/74 loads 
SN5440N/SN6440N/SN7440N SN6441 AN/SN7441 AN SN5442N/SN6442N/SN7442N 
Dual 4-input NAND buffer BCD-to-decimal decoder driver BCD-to-decimal decoder 


ieee oes 


BCD-T0-DECIMAL poe | 





Propagation delay — 10 nsec Power dissipation — 105 mW Propagation delay — 22 nsec 

Power dissipation — 50 mW Maximum voltage on any output —55 V Power dissipation — 140 mW 

Fan out— 24 Series 54H/74H loads Fan out — drives gas filled Fan out — 10 Series 54/74 loads 
30 Series 54/74 loads readout tubes directly 


120 Series 54L/74L loads 


SN5443N/SN6443N/SN7443N 


Excess-3-to-decimal decoder 


A B OC 


Siz; @ 3673 9 


Propagation delay — 22 nsec 
Power dissipation — 140 mW 
Fan out — 10 Series 54/74 loads 


SN5446N/SN6446N/SN7446N 


BCD-to-seven-segment 
decoder-driver 





Par 
eee 


et den 
ST Te 







Maximum voltage on any output — 30 V 
Power dissipation — 265 mW 
Fan out — 20 mA sink at 0.4 V* 


“RBO fan out — 5 Series 54/74 loads 





SN5444N/SN6444N/SN7444N 


Excess-3-gray-to-decimal decoder 


a 2s 


2. 2 2 86 € 778 9 





Propagation delay — 22 nsec 
Power dissipation — 140 mW 
Fan out — 10 Series 54/74 loads 


SN5447N/SN6447N/SN7447N 


BCD-to-seven-segment 
decoder-driver 





AAS 
aoe 
poem 
CT eee 

ETT Te Te 









Maximum voltage on any output — 15 V 
Power dissipation — 265 mW 
Fan out — 20 mA sink at 0.4 V* 
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SN5445N/SN6445N/SN7445N 


BCD-to-decimal decoder-driver 
with open collector outputs. 


a ee 


0123456789 





Maximum voltage on any output — 30 V 
Power dissipation — 215 mW 
Fan out — 80 mA sink at 0.5 V 


SN5448N/SN6448N/SN7448N 


BCD-to-seven-segment 
decoder-driver 





Slo oo oor oe 
te 
La helieat 
ep teed eS 

IE LL Ts 






Current available at outputs 

a through g — 2 mA load current at 0.85 V 
Power dissipation — 265 mW 
Fan out — 4 Series 54/74 loads* 


Series 54/74 standard circuits in dual-in-line packages 


SN5450N/SN6450N/SN7450N SN5451N/SN6451N/SN7451N SN5453N/SN6453N/SN7453N 
Expandable dual 2-wide 2-input Dual 2-wide 2-input AND-OR-INVERT gate Expandable 4-wide 2-input 
AND-OR-INVERT gate AND-OR-INVERT gate 





Propagation delay — 10 nsec Propagation delay — 10 nsec Propagation delay — 10 nsec 

Power dissipation — 28 mW Power dissipation — 28 mW Power dissipation — 22 mW 

Fan out — 10 Series 54/74 loads Fan out — 10 Series 54/74 loads Fan out — 10 Series 54/74 loads 
SN5454N/SN6454N/SN7454N SN5460N/SN6460N/SN7460N SN5470N/SN6470N/SN7470N 
4-wide 2-input AND-OR-INVERT gate Dual 4-input expander J-K flip flop 





Propagation delay — 10 nsec Power dissipation — 8 mW Maximum input clock frequency — 35 MHz 
Power dissipation — 22 mW Fan out (max. number of expanders Minimum clock pulse width — 20 nsec 
Fan out — 10 Series 54/74 loads connected to SN5450N or SN5453N) — 4 Propagation delay — 22 nsec 


Power dissipation — 65 mW 
Fan out — 10 Series 54/74 loads 
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SN5472N/SN6472NS/N7472N 


J-K master-slave flip-flop 





Maximum input clock frequency — 15 MHz 
Minimum clock pulse width — 20 nsec 
Propagation delay — 30 nsec 

Power dissipation 40 mW 

Fan out — 10 Series 54/74 loads 


SN5475N/SN6475N/SN7475N 


Quadruple bistable latch 


SN5473N/SN6473N/SN7473N 


Dual J-K master-slave flip-flop 


Maximum input clock frequency — 15 MHz 
Minimum clock pulse width — 20 nsec 
Propagation delay — 30 nsec 

Power dissipation — 80 mW 

Fan out — 10 Series 54/74 loads 


SN5476N/SN6476N/SN7476N 


Dual J-K master-slave flip-flop 
with preset and clear 


SN5474N/SN6474N/SN7474N 


Dual D-type edge-triggered flip-flop 





Maximum input clock frequency — 25 MHz 
Minimum clock pulse width — 30 nsec 
Propagation delay — 24 nsec 

Power dissipation — 84 mW 

Fan out — 10 Series 54/74 loads 


SN5480N/SN6480N/SN7480N 


Gated full adder 





Propagation delay — 30 nsec 
Power dissipation — 160 mW 
Fan out — 10 Series 54/74 loads 


*Cy4 ,fan out — 5 Series 54/74 loads 


Maximum input clock frequency — 15 MHz 
Minimum clock pulse width — 20 nsec 
Propagation delay — 30 nsec 

Power dissipation — 80 mW 

Fan out — 10 Series 54/74 loads 


4] 


Add delay — 50 nsec 

Carry delay — 8 nsec 

Power dissipation — 105 mW 
Fan out — 10 Series 54/74 loads* 


Series 54/74 standard circuits in dual-in-line packages 


SN5481N/SN6481N/SN7481N SN5482N/SN6482N/SN7482N SN5483N/SN6483N/SN7483N 


16-bit read/write memory 2-bit binary full-adder Four-bit binary full-adder 





Power dissipation — 275 mW Add delay — 40 nsec Add delay — 40 nsec 
Access time — 20 nsec Carry delay — 8 nsec per bit Carry delay — 8 nsec per bit 
Fan out — 40 mA sink at 0.4 V (SN7481) Power dissipation — 175 mW Power dissipation — 350 mW 

20 mA sink at 0.4 V (SN5481) Fan out — 10 Series 54/74 loads* Fan out — 10 Series 54/74 loads* 
SN5484N/SN6484N/SN7484N SN5486N/SN6486N/SN7486N SN5490N/SN6490N/SN7490N 
16-bit read/write memory Quadruple 2-input Decade counter 


exclusive-OR element 


SNAG] OG 


rr = oN q NS Th 
CNSR 


nd 
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Power dissipation — 275 mW Propagation delay — 12 nsec Maximum count frequency — 18 MHz 
Access time — 20 nsec Power dissipation — 150 mW Minimum clock pulse width — 50 nsec 
Fan out — 40 mA sink at 0.4 V (SN7484) Fan out — 10 Series 54/74 loads Power dissipation — 160 mW 

20 mA sink at 0.4 V (SN5484) Fan out — 10 Series 54/74 loads 


*C ,+2and C,+4 fan out — 5 Series 54/74 loads 
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SN5491AN/SN6491AN/SN7491AN 


8-bit shift register 





Maximum shift frequency — 18 MHz 
Minimum clock pulse width — 25 nsec 
Power dissipation — 175 mW 

Fan out — 10 Series 54/74 loads 


SN5494N/SN6494N/SN7494N 
4-bit shift register 


PRESET 24 PRESET 2 im 28 PRESET 113 | [eno] fn 20 10] 


| aoe! 


PRESET 1A PRESET 1B PRESET IC PRESET 10 PRESET 1 wo Go 


Maximum Shift frequency — 20 MHz 
Minimum clock pulse width — 35 nsec 
Power dissipation — 175 mW 

Fan out — 10 Series 54/74 loads 








SN5492N/SN6492N/SN7492N 


Divide-by-12 counter 





Maximum count frequency — 18 MHz 
Minimum clock pulse width — 50 nsec 
Power dissipation — 155 mW 

Fan out — 10 Series 54/74 loads 


SN5495N/SN6495N/SN7495N 


4-bit shift register 





SERIAL INPUT INPUT 
INPUT A B 


Maximum Shift frequency — 30 MHz 
Minimum clock pulse width — 15 nsec 
Power dissipation — 250 mW 

Fan out — 10 Series 54/74 loads 
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SN5493N/SN6493N/SN7493N 


4- bit binary counter 





Maximum count frequency — 18 MHz 
Minimum clock pulse width — 50 nsec 
Power dissipation — 160 mW 

Fan out — 10 Series 54/74 loads 


SN5496N/SN6496N/SN7496N 


5-bit shift register 


Pex 


[ase Pe ml 
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Maximum Shift frequency — 20 MHz 
Minimum clock pulse width — 35 nsec 
Power dissipation — 240 mW 

Fan out — 10 Series 54/74 loads 


Series 54/74 standard circuits in dual-in-line packages 


SN54100N/SN64100N/SN74100N SN54107N/SN64107N/SN74107N 
Dual quadruple bistable latch 


Dual J-K Master-Slave flip-flop with preset 
and clear 


eae 
fe 
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Propagation delay — 30 nsec Maximum input clock frequency — 15 MHz 
Power dissipation — 320 mW Minimum clock pulse width — 20 nsec 
Fan out — 10 Series 54/74 loads Propagation delay — 30 nsec 

Power dissipation — 80 mW 

Fan out — 10 Series 54/74 loads 





SN54118N/SN64118N/SN74118N SN54119N/SN64119N/SN74119N 


Hex set — reset latch Hex set-reset latch 





Propagation delay — 18 nsec Propagation delay — 18 nsec 
Power dissipation — 150 mW Power dissipation — 150 mW 
Fan out — 10 Series 54/74 loads Fan out — 10 Series 54/74 loads 
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SN54121N/SN64121N/SN74121N 


Monostable multivibrator 





Output pulse width — 20 nsec to 40 sec. 
Minimum input trigger pulse — 30 nsec 
Power dissipation — 65 mW 

Fan out — 10 Series 54/74 loads 


SN54150N/SN64150N/SN74150N 
16-bit data selector / multiplexer 


SN54145N/SN64145N/SN74145N 


BCD-to-decimal decoder-driver 
with open collector outputs 


Maximum voltage on any output — 15 V 
Power dissipation — 215 mW 
Fan out — 80 mA sink at 0.5 V 





Propagation delay — 20 nsec 
Power dissipation — 210 mW 
Fan out — 10 Series 54/74 loads 
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SN54151N/SN64151N/SN74151N 


8-bit data selector / multiplexer 





Propagation delay — 20 nsec 
Power dissipation — 140 mW 
Fan out — 10 Series 54/74 loads 


SN54180N/SN64180N/SN74180N ~ 


8-bit parity generator / checker 







5 4 3 2 : 
6 0 





Propagation delay 

(data to output) — 40 nsec 

(control inputs to output) — 10 nsec 
Power dissipation — 170 mW 
Fan out — 10 Series 54/74 loads 


SNS4HOON /SN74HOON 


Quadruple 2-input NAND gate 


Propagation delay — 6 nsec 
Power dissipation — 88 mW 
Fan out — 10 Series 54H/74H loads 


SNS4HOSN /SN74HOSN 


Hex inverter with open collector output 


Maximum voltage on any output — 5.5 V 
Power dissipation — 132 mW 
Fan out — 20 mA sink at 0.4 V 


Series 54H/74H high speed circuits in dual-in-line packages 


SNS4HO1N/SN74HO1N 


Quadruple 2-input NAND gate 
with open collector output 


Maximum voltage on any output — 5.5 V 
Power dissipation — 88 mW 
Fan out — 20 mA sink at 0.4 V 


SNS4H10N /SN74H10N 


Triple 3-input NAND gate 


Propagation delay — 6 nsec 
Power dissipation — 66 mW 
Fan out — 10 Series 54H/74H loads 
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SN54HO4N /SN74HO4N 


Hex inverter 


Propagation delay — 6 nsec 
Power dissipation — 132 mW 
Fan out — 10 Series 54H/74H loads 


SN54H11N/SN74H11N 


Triple 3-input AND gate 


Propagation delay — 8 nsec 
Power dissipation — 114 mW 
Fan out — 10 Series 54H/74H loads 





SN54H20N/SN74H20N 


Dual 4-input NAND gate 


LP ye yey 





Propagation delay — 6 nsec 
Power dissipation — 44 mW 
Fan out — 10 Series 54H/74H loads 


SN54H30N /SN74H30N 


8-input NAND gate 


Propagation delay — 8 nsec 
Power dissipation — 22 mW 
Fan out — 10 Series 54H/74H loads 


SN54H21N/SN74H21N 


Dual 4-input AND gate 


Propagation delay — 8 nsec 
Power dissipation — 76 mW 
Fan out — 10 Series 54H/74H loads 


SNS4H40N/SN74H40N 


Dual 4-input NAND buffer 


rela 





Propagation delay — 7 nsec 

Power dissipation — 86 mW 

Fan Out— 30 Series 54H/74H loads 
37 Series 54/74 loads 
150 Series 54L/74L loads 
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SN54H22N /SN74H22N 


Dual 4-input NAND gate 
with open collector output 


Maximum voltage on any output — 5.5 V 
Power dissipation — 44 mW 
Fan out — 20 mA sink at 0.4 V 


SNS4HSON /SN74HSON 


Expandable dual 2-wide 2-input 
AND-OR-INVERT gate 


Propagation delay — 7 nsec 
Power dissipation — 56 mW 
Fan out — 10 Series 54H/74H loads 





Series 54H/74H high speed circuits in dual-in-line packages 


SN54H51N/SN74HSIN 


Dual 2-wide 2-input AND-OR-INVERT gate 











Propagation delay — 7 nsec 
Power dissipation — 56 mW 
Fan out — 10 Series 54H/74H loads 


SNS4H54N /SN74HS4N 


4-wide 2-2-2-3-input AND-OR-INVERT gate 


Propagation delay — 7 nsec 
Power dissipation — 40 mW 
Fan out — 10 Series 54H/74H loads 


SN54H52N/SN74H52N 


Expandable 4-wide 2-2-2-3-input 
AND-OR gate 








Propagation delay — 10 nsec 
Power dissipation — 86 mW 
Fan out — 10 Series 54H/74H loads 


SN54HS55N /SN74H55N 


Expandable 2-wide 4-input 
AND-OR-INVERT gate 


r 








Propagation delay —7 nsec 
Power dissipation — 30 mW 
Fan out — 10 Series 54H/74H loads 
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SN54H53N /SN74H53N 


Expandable 4-wide 2-2-2-3-input 
AND-OR-INVERT gate 











Propagation delay — 7 nsec 
Power dissipation — 40 mW 
Fan out — 10 Series 54H/74H loads 


SNO4H60N /SN74H60N 


Dual 4-input expander 





Propagation delay —<1 nsec per expander 
_in addition to expand- 
able gate propagation 
delay 

Power dissipation — 12 mW 














SN54H71N/SN74H71N 


SN54H61N /SN74H61N SN54H62N /SN74H62N 





4-wide 3-2-2-3-input AND-OR expander J-K flip-flop with AND-OR inputs 





Triple 3-input expander 








CP ee 


1 2Aafals 6 || GND 





Maximum input clock frequency — 30 MHz 
Minimum clock pulse width — 12 nsec 
Propagation delay — 19 nsec 

Power dissipation — 95 mW 

Fan out — 10 Series 54H/74H loads 


Propagation delay —< 1 nsec per expander in 
addition to expandable 
gate propagation delay 

Power dissipation — 24 mW 


Propagation delay —<1 nsec per expander in 
addition to expandable 
gate propagation delay 

Power dissipation — 24 mW 



















SN54H73N /SN74H73N SN54H76N /SN74H76N 


SN54H72N /SN74H72N 








Dual J-K master-slave flip-flop 
with preset and clear 


J-K master-slave flip-flop with AND inputs Dual J-K flip-flop with separate clocks 


























Maximum input clock frequency — 30 MHz 
Minimum clock pulse width — 12 nsec 
Propagation delay — 19 nsec 

Power dissipation — 160 mW 

Fan out — 10 Series 54H/74H loads 


Maximum input clock frequency — 30 MHz 
Minimum clock pulse width — 12 nsec 
Propagation delay — 19 nsec 

Power dissipation — 160 mW 

Fan out — 10 Series 54H/74H loads 


Maximum input clock frequency — 30 MHz 
Minimum clock pulse width — 12 nsec 
Propagation delay — 19 nsec 

Power dissipation — 80 mW 

Fan out — 10 Series 54H/74H loads 
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Series 54H/74H high speed circuits in dual-in-line packages 


SN54H78N /SN74H78N 


Dual J-K flip-flop 
with preset and clear inputs 


ead iid a, 
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Maximum input clock frequency — 30 MHz 
Minimum clock pulse width — 12 nsec 
Propagation delay — 19 nsec 

Power dissipation — 160 mW 

Fan out — 10 Series 54H/74H loads 


SN54H102N /SN74H102N 


J-K flip-flop with AND inputs 


Maximum input clock frequency — 50 MHz 
Minimum clock pulse width — 10 nsec 
Propagation delay — 13 nsec 

Power dissipation — 100 mW 

Fan out — 10 Series 54H/74H loads 


SNS4H87N/SN74H87N 


4-bit true / complement, 
zero /one element 


Propagation delay — 14 nsec 
Power dissipation — 270 mW 
Fan out — 10 Series 54H/74H loads 


SNS4H103N /SN74H103N 


Dual J-K flip-flop 
with separate clock inputs 


Maximum input clock frequency — 50 MHz 
Minimum clock pulse width — 10 nsec 
Propagation delay — 13 nsec 

Power dissipation — 200 mW 

Fan out — 10 Series 54H/74H loads 
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SN54H101N/SN74H101N 


J-K flip-flop with AND-OR inputs 





Maximum input clock frequency — 50 MHz 
Minimum clock pulse width — 10 nsec 
Propagation delay — 13 nsec 

Power dissipation — 100 mW 

Fan out — 10 Series 54H/74H loads 





SN54H106N /SN74H106N 





Dual J-K flip-flop 
with preset and clear inputs 


ea! 
uv 
> CLEAR 










Maximum input clock frequency — 50 MHz 
Minimum clock pulse width — 10 nsec 
Propagation delay — 13 nsec 

Power dissipation — 200 mW 

Fan out — 10 Series 54H/74H loads 












SN54H108N /SN74H108N 


Dual J-K flip-flop 
with preset and clear inputs 


Maximum input clock frequency — 50 MHz 
Minimum clock pulse width — 10 nsec 
Propagation delay — 13 nsec 

Power dissipation — 200 mW 

Fan out — 10 Series 54H/74H loads 
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Hewlett-Packard’s desk-top computer 
costs 31% less and is 50% smaller 
than previous models yet performs as 
well. Reason: Some 250 Tl Series 74N 
ICs, including such MSI functions 

as SN7483N four-bit full adders and 
SN7475N quad latches. Analysis 
revealed Tl’s Series 74N cost much 
less and consumed one-third the 
power of the logic family then 
considered standard. 
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Series 54L/74L low-power circuits in dual-in-line packages 


SN54L00N/SN64L00N/SN74LO00N SN54L04N/SN64L04N/SN74L04N SN54L10N/SN64L10N/SN74L10N 


Quadruple 2-input NAND gate Hex inverter Triple 3-input NAND gate 





Propagation delay — 33 nsec Propagation delay — 33 nsec Propagation delay — 33 nsec 

Power dissipation — 4 mW Power dissipation — 6 mW Power dissipation — 3 mW 

Fan out ~- 10 Series 54L/74L loads Fan out — 10 Series 54L/74L loads Fan out —- 10 Series 54L/74L loads 

SN54L20N/SN64L20N/SN74L20N SN54L30N/SN64L30N/SN74L30N SN54L51N/SNG4L51N/SN74L51N 

Dua! 4-input NAND gate 8-input NAND gate Dual 2-wide 2-input/2-wide 3-input 
AND-OR-INVERT gate 





Propagation delay — 33 nsec Propagation delay — 52 nsec Propagation delay —42 nsec 
Power dissipation — 2 mW Power dissipation — 1 mW Power dissipation — 2.8 mW 
Fan out — 10 Series 54L/74L loads Fan out — 10 Series 54L/74L loads Fan out — 10 Series 54L/74L loads 


o2 


SN54L54N/SN64L54N/SN74L54N SN54L55N/SN64L55N/SN74L55N 


2-2-3-3-input AND-OR-INVERT gate 2-wide 4-input AND-OR-INVERT gate 





Propagation delay — 42 nsec Propagation delay — 42 nsec 

Power dissipation — 1.4 mW Power dissipation — 1.4 mW 

Fan out — 10 Series 54L/74L loads Fan out — 10 Series 54L/74L loads 
SN54L72N/SN64L72N/SN74L72N SN54L73N/SN64L73N/SN74L73N 
J-K master-slave flip-flop Dual J-K master-slave flip-flop 





SN54L71N/SN64L71N/SN74L71N 


R-S master-slave flip-flop 





Maximum input clock frequency — 3 MHz 
Minimum clock pulse width — 200 nsec 
Propagation delay — 47 nsec 

Power dissipation — 3.8 mW 

Fan out — 10 Series 54L/74L loads 


SN54L78N/SN64L78N/SN74L78N 


Dual J-K master-slave flip-flop 
with common clear 





Maximum input clock frequency — 3 MHz Maximum input clock frequency — 3. MHz 
Minimum clock pulse width — 200 nsec Minimum clock pulse width — 200 nsec 
Propagation delay — 47 nsec Propagation delay — 47 nsec 

Power dissipation — 3.8 mW Power dissipation — 7.6 mW 

Fan out — 10 Series 54L/74L loads Fan out — 10 Series 54L/74L loads 
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Maximum input clock frequency — 3 MHz 
Minimum clock pulse width — 200 nsec 
Propagation delay — 47 nsec 

Power dissipation — 7.6 mW 

Fan out — 10 Series 54L/74L loads 


Series 54L/74L low-power circuits in dual-in-line packages 


SN54L86N/SN64L86N/SN74L86N SN54L91N/SN64L91N/SN74L91N SN54L93N/SN64L93N/SN74L93N 


Quadruple 2-input exclusive-OR gate 8-bit shift register Four-bit binary counter 








Propagation delay— 58 nsec Maximum shift frequency — 3 MHz Maximum count frequency—3 MHz 
Power dissipation— 14 mW Minimum clock pulse width — 200 nsec Minimum clock pulse width—200 nsec 
Fan out — 10 Series 54L/74L loads Power dissipation — 18.5 mW Power dissipation—16 mW 

Fan out — 10 Series 54L/74L loads Fan out—10 Series 54L/74L loads 


SN54L95N/SNL6495N/SN74L95N 


4-bit shift register 





Maximum shift frequency — 3 MHz 
Minimum clock pulse width — 200 nsec 
Power dissipation — 19 mW 

Fan out — 10 Series 54L/74L loads 


D4 


Series 54/74 standard circuits in flat packages 


SN5400 /SN7400 SN5401 /SN7401 


Quadruple 2-input NAND gate Quadruple 2-input NAND gate with 
open collector output 


14 13 12 ll 10 9 8 14 13 12 11 10 9 
GND GND 
Vee Vee 
l 2 3 4 5 6 7 ] 2 3 4 5 6 
Propagation delay — 10 nsec Maximum voltage on any output — 5.5 V 
Power dissipation — 40 mW Power dissipation — 40 mW 
Fan out — 10 Series 54/74 loads Fan out — 16 mA sink at 0.4 V 
SN5404 /SN7404 SN5405 /SN7405 
Hex inverter Hex inverter with open collector output 
14 13 12 1] 10 9 8 14 13 12 1] 10 9 
GND GND 
Vee Vee 
] 2 3 4 5 6 7 l 2 3 4 5 6 
Propagation delay — 10 nsec Maximum voltage on any output — 5.5 V 
Power dissipation — 60 mW Power dissipation — 60 mW 
Fan out — 10 Series 54/74 loads Fan out — 16 mA sink at 0.4 V 


ut 
an 


| 


~~ 


SN5402 /SN7402 


Quadruple 2-input NOR gate 


Vee 
2 3 4 9 


ft 


Propagation delay — 10 nsec 
Power dissipation — 48 mW 
Fan out — 10 Series 54/74 loads 


SN5410 /SN7410 


Triple 3-input NAND gate 


Vee 
l 2 3 4 5 
Propagation delay — 10 nsec 


Power dissipation — 30 mW 
Fan out — 10 Series 54/74 loads 


| 


Series 54/74 standard circuits in flat packages 


$N5420 /SN7420 SN5430 /SN7430 
Dual 4-input NAND gate 8-input NAND gate 
14 13 12 11 10 9 8 14 13 12 ll 10 
GND GND 
Vee Vee 
1 2 3 4 5 6 7 l 2 3 4 5 
Propagation delay — 10 nsec Propagation delay — 10 nsec 
Power dissipation — 20 mW Power dissipation — 10 mW 
Fan out — 10 Series 54/74 loads Fan out — 10 Series 54/74 loads 
SN5449 /SN7449 SN5450 /SN7450 
BCD-to-seven-segment decoder Expandable dual 2-wide 2-input 
with open collector outputs AND-OR-INVERT gate 
14 13 12 11 10 9 8 14 13 12 ll 10 
GND 
Vee 





1 2 3 ‘ 5 


Maximum voltage on any output — 5.5 V Propagation delay —10 nsec 
Power dissipation — 165 mW Power dissipation — 28 mW 
Fan out — 10 mA sink at 0.4 V Fan out — 10 Series 54/74 loads 
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SN5440 /SN7440 


Dual 4-input NAND buffer 


GND 


Vee 
] 2 3 ‘ 5 6 


Propagation delay — 10 nsec 

Power dissipation — 50 mW 

Fan out— 24 Series 54H/74H loads 
30 Series 54/74 loads 
120 Series 54/74L loads 


SN5451 /SN7451 


Dual 2-wide 2-input AND-OR-INVERT gate 


GND 


l 2 3 ‘ 5 6 


Propagation delay — 10 nsec 
Power dissipation — 28 mW 
Fan out — 10 Series 54/74 loads 


~~ 


~ 


SN5453 /SN7453 
Expandable 4-wide 2-input 
AND-OR-INVERT gate 


] 2 3 : 5 6 


Propagation delay — 10 nsec 
Power dissipation — 22 mW 
Fan out — 10 Series 54/74 loads 


SN5470 /SN7470 


J-K flip-flop 





Maximum input clock frequency — 35 MHz 
Minimum clock pulse width — 20 nsec 
Propagation delay — 22 nsec 

Power dissipation — 65 mW 

Fan out — 10 Series 54/74 loads 


SN5454 /SN7454 
4-wide 2-input AND-OR-INVERT gate 


I 2 3 2 5 6 


Propagation delay — 10 nsec 
Power dissipation — 22 mW 
Fan out — 10 Series 54/74 loads 


SN5472 /SN7472 


J-K master-slave flip-flop 





Maximum input clock frequency — 15 MHz 
Minimum clock pulse width — 20 nsec 
Propagation delay — 30 nsec 

Power dissipation — 40 mW 

Fan out — 10 Series 54/74 loads 


PF 


SN5460 /SN7460 
Dual 4-input expander 


14 13 12 ll 10 9 8 
GND 


I 2 3 4 5 6 7 


Power Dissipation — 8 mW 
Fan out (max. number of expanders 
connected to SN5450 or SN5453) — 4 


SN5473 /SN7473 


Dual J-K master-slave flip-flop 





Maximum input clock frequency — 15 MHz 
Minimum clock pulse width — 20 nsec 
Propagation delay — 30 nsec 

Power dissipation — 80 mW 

Fan out — 10 Series 54/74 loads 


SN5474 /SN7474 


Dual D-type edge-triggered flip-flop 
















ae 


id Q 0 Q 
OIPRESET CLEARIO4 ror CLEAR PRESETio 
D CLOCK } CLOCK OD 


Vee 





Maximum input clock frequency — 25 MHz 
Minimum clock pulse width — 30 nsec 
Propagation delay — 24 nsec 

Power dissipation — 84 mW 

Fan out — 10 Series 54/74 loads 


SN5481 /SN7481 


16-bit read/write memory 
with open collector outputs 


SOG | 4 
CONGRESS 
WNL fs ND 


QIN 


HS ba 


Nat 


Power dissipation — 275 mW 

Access time — 20 nsec 

Fan out — 40 mA sink at 0.4 V (SN7481) 
20 mA sink at 0.4 V (SN5481) 


*C ,4, and C,4z fan out — 5 Series 54/74 loads. 


Series 54/74 standard circuits in flat packages 


SN5477 /SN7477 


Quadruple bistable latch 


Propagation delay — 30 nsec 
Power dissipation — 160 mW 
Fan out — 10 Series 54/74 loads 


SN5482 /SN7482 


2-bit binary*full-adder 





Add delay — 40 nsec 

Carry delay — 8 nsec per bit 
Power dissipation — 175 mW 

Fan out — 10 Series 54/74 loads* 
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SN5480 /SN7480 


Gated full adder 





Add delay — 50 nsec 

Carry delay — 8 nsec 

Power dissipation — 105 mW 

Fan out — 10 Series 54/74 loads* 


SN5486 /SN7486 


Quadruple 2-input 
exclusive-OR element 


14 13 12 ll 10 


1 2 3 4 5 


Propagation delay — 12 nsec 
Power dissipation — 150 mW 
Fan out — 10 Series 54/74 loads 


SN5490 /SN7490 


Decade counter 





Maximum count frequency — 18 MHz 
Minimum clock pulse width — 50 nsec 
Power dissipation — 160 mW 

Fan out — 10 Series 54/74 loads 


SN5493 /SN7493 


4-bit binary counter 





Maximum count frequency — 18 MHz 
Minimum clock pulse width — 50 nsec 
Power dissipation — 160 mW 

Fan out — 10 Series 54/74 loads 


SN5491A /SN7491A SN5492 /SN7492 


8-bit shift register Divide-by-12 counter 





Maximum shift frequency — 18 MHz Maximum count frequency — 18 MHz 
Minimum clock pulse width — 25 nsec Minimum clock pulse width — 50 nsec 
Power dissipation — 175 mW Power dissipation — 155 mW 

Fan out — 10 Series 54/74 loads Fan out — 10 Series 54/74 loads 
SN5495 /SN7495 SN54121 /SN74121 

4-bit shift register Monostable multivibrator 





Maximum shift frequency — 30 MHz Output pulse width — 20 nsec to 40 sec. 
Minimum clock pulse width — 15 nsec Minimum input trigger pulse — 30 nsec 
Power dissipation — 250 mW Power dissipation — 65 mW 

Fan out — 10 Series 54/74 loads Fan out — 10 Series 54/74 loads 


Series 54/74 standard circuits in flat packages 


$N54152 /SN74152 SN54180 /SN74180 
8-bit data selector / multiplexer 8-bit parity generator / checker 





Propagation delay — 20 nsec Propagation delay 
Power dissipation — 130 mW (data to output) — 40 nsec 
Fan out — 10 Series 54/74 loads (control inputs to output) — 10 nsec 


Power dissipation — 170 mW 
Fan out — 10 Series 54/74 loads 


The low power drain of Series 54L 

TTL integrated circuits helps make 
possible the small size (8” x 11” x 2”) 
and low weight (only 12.8 pounds 

with battery) of Collins Radio Company's 
Alert Receiver Terminal prototype 

for the Tri-Service TAC-SAT-COM 
satellite communications system. 
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Series 54H/74H high speed circuits in flat packages 











SNS4HO0 /SN74H00 


Quadruple 2-input NAND gate 


SN54HO1 /SN74H01 


Quadruple 2-input NAND gate 
with open collector output 








14 






12 1] 10 9 8 
GND 


144 813 12 11 10 9 
GND 








13 






Maximum voltage on any output — 5.5 V 
Power dissipation — 88 mW 
Fan out — 20 mA sink at 0.4 V 


Propagation delay — 6 nsec 
Power dissipation — 88 mW 
Fan Out — 10 Series 54H/74H loads 











SN54H05 /SN74H05 


Hex inverter 
with open collector output 


SNS4H10 /SN74H10 


Triple 3-input NAND gate 














14 






13 12 11 10 9 
GND 










14 13 12 ll 10 














GND 


Vee 





Vee 






: ‘ 9 










Propagation delay — 6 nsec 
Power dissipation — 66 mW 
Fan Out — 10 Series 54H/74H loads 


Maximum voltage on any output — 5.5 V 
Power dissipation — 132 mW 
Fan out — 20 mA sink at 0.4 V 





@1 



















SN54H04 /SN74H04 


Hex inverter 


Vee 
4 


Propagation delay — 6 nsec 
Power dissipation — 132 mW 


Fan out — 10 Series 54H/74H loads 


SN54H11 /SN74H11 


Triple 3-input AND gate 


Vec 
4 5 


Propagation delay — 8 nsec 
Power dissipation — 114 mW 
Fan Out — 10 Series 54H/74H loads 





SN54H20 /SN74H20 


Dual 4-input NAND gate 


Propagation delay — 6 nsec 
Power dissipation — 44 mW 
Fan out — 10 Series 54H/74H loads 


SN54H30 /SN74H30 


8-input NAND gate 


Vee 
l 3 2 


Propagation delay —8 nsec 
Power dissipation — 22 mW 
Fan out — 10 Series 54H/74H loads 


Series 54H/74H high speed circuits in flat packages 


SN54H21 /SN74H21 


Dual 4-input AND gate 


14 13 12 ll 10 
GND 


Vee 
Pe 88 eee 


Propagation delay — 8 nsec 
Power dissipation — 76 mW 
Fan out — 10 Series 54H/74H loads 


SN54H40 /SN74H40 


Dual 4-input NAND buffer 


Vee 
4 


Propagation delay — 7 nsec 

Power dissipation — 86 mW 

Fan out— 30 Series 54H/74H loads 
37 Series 54/74 loads 
150 series 54L/74L loads 
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SN54H22 /SN74H22 


Dual 4-input NAND gate 
with open collector output 


Maximum voltage on any output — 5.5 V 


Power dissipation — 44 mW 
Fan out — 20 mA sink at 0.4 V 


SN54H50 /SN74H50 


Expandable dual 2-wide 2 input 
AND-OR-INVERT gate 


Vee 
4 


Propagation delay — 7 nsec 
Power dissipation — 56 mW 
Fan out — 10 Series 54H/74H loads 





SNS4H51 /SN74H51 


Dual 2-wide 2-input AND-OR-INVERT gate 


Vee 
] 2 3 4 


Propagation delay — 7 nsec 
Powe; dissipation —56 mW 
Fan out — 10 Series 54H/74H loads 


SNS4H54 /SN74H54 


4-wide 2-2-2-3-input AND-OR-INVERT gate 


Propagation delay — 7 nsec 
Power dissipation — 40 mW 
Fan out — 10 Series 54H/74H loads 


SN54H52 /SN74H52 
Expandable 4-wide 2-2-2-3-input 
AND-OR gate 


14 13 12 1] 10 


GND 


Voc 
l 2 3 4 


Propagation delay — 10 nsec 
Power dissipation —86 mW 
Fan out — 10 Series 54H/74H loads 


SN54H55 /SN74H55 


Expandable 2-wide 4-input 
AND-OR-INVERT gate 


14 13 12 1] 10 
GND 


Vee 
3 4 


Propagation delay — 7 nsec 
Power dissipation — 30 mW 
Fan out — 10 Series 54H/74H loads 
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SN54H53 /SN74H53 
Expandable 4-wide 2-2-2-3-input 
AND-OR-INVERT gate 


] 2 3 


Propagation delay — 7 nsec 
Power dissipation — 40 mW 
Fan out — 10 Series 54H/74H loads 


SNS4H60 /SN74H60 


Dual 4-input expander 


Vee 
4 


Propagation delay —<1 nsec per expander in 
addition to expandable 
gate propagation delay 

Power dissipation — 12 mW 





Series 54H/74H high speed circuits in flat packages 


SN54H61 /SN74H61 


Triple 3-input expander 


Progagation delay —<1 nsec per expander in 
addition to expandable 
gate propagation delay 

Power dissipation — 24 mW 


SN54H72 /SN74H72 


J-K master-slave flip-flop with AND inputs 


Maximum input clock frequency — 30 MHz 
Minimum clock pulse width — 12 nsec 
Propagation delay — 19 nsec 

Power dissipation — 80 mW 

Fan out — 10 Series 54H/74H loads 


SNS4H62 /SN74H62 


4-wide 3-2-2-3-input AND-OR expander 


Propagation delay —<1 nsec. per expander in 
addition to expandable 
gate propagation delay 

Power dissipation — 24 mW 


SN54H73 /SN74H73 


Dual J-K flip-flop 
with separate clock inputs 


Maximum input clock frequency — 30 MHz 
Minimum clock pulse width — 12 nsec 
Propagation delay — 19 nsec 

Power dissipation — 160 mW 

Fan out — 10 Series 54H/74H loads 





BA 


SN54H71 /SN74H71 


J-K flip-flop with AND-OR inputs 


Maximum input clock frequency — 30 MHz 
Minimum clock pulse width — 12 nsec 
Propagation delay — 19 nsec 

Power dissipation — 95 mW 

Fan out — 10 Series 54H/74H loads 


SNS4H78 /SN74H78 


Dual J-K flip-flop 
with preset and clear inputs 


14 13 12 ll 


a aaah 


iT athe’ aa CLOCK H 
O|PRESET CLEAR }O#+-0j CLEAR PRESET 


Maximum input clock frequency — 30 MHz 
Minimum clock pulse width — 12 nsec 
Propagation delay — 19 nsec 

Power dissipation — 160 mW 

Fan out — 10 Series 54H/74H loads 





SN54H87 /SN74H87 


4-bit true / complement, 
zero /one element 


Propagation delay — 14 nsec 
Power dissipation — 270 mW 
Fan out — 10 Series 54H/74H loads 


SN54H103 /SN74H103 


Dual J-K flip-flop 
with separate clocks 


Maximum input clock frequency — 50 MHz 
Minimum clock pulse width — 10 nsec 
Propagation delay — 13 ncec 

Power dissipation — 200 mW 

Fan out — 10 Series 54H/74H loads 


SN54H101 /SN74H101 


J-K flip-flop with AND-OR inputs 


Maximum input clock frequency — 50 MHz 
Minimum clock pulse width — 10 nsec 
Propagation delay — 13 nsec 

Power dissipation — 100 mW 

Fan out — 10 Series 54H/74H loads 


SN54H108 /SN74H108 


Dual J-K flip-flop 
with preset and clear inputs 


14 13 12 1] 10 


a heat 


ip rot ae K CLOCK 1 
O} PRESET CLEAR JO6+-o) CLEAR PRESET fo 


Maximum input clock frequency — 50 MHz 
Minimum clock pulse width — 10 nsec 
Propagation delay — 13 nsec 

Power dissipation — 200 mW 

Fan out — 10 Series 54H/74H loads 
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SN54H102 /SN74H102 


J-K flip-flop with AND inputs 


Maximum input clock frequency — 50 MHz 
Minimum clock pulse width — 10 nsec 
Propagation delay — 13 nsec 

Power dissipation — 100 mW 

Fan out — 10 Series 54H/74H loads 


Series 54L/74L low-power circuits in long-lead flat packages 


SN54L00 /SN74L00 


Quadruple 2-input NAND gate 


l 2 3 4 5 


Propagation delay — 33 nsec 
Power dissipation — 4 mW 
Fan out —10 Series 54L/74L loads 


SN54L20 /SN74L20 


Dual 4-input NAND gate 


Vee 
] 2 3 4 9 


Propagation delay — 33 nsec 
Power dissipation — 2 mW 
Fan out — 10 Series 54L/74L loads 


| 


| 


SN54L04 /SN74L04 


Hex inverter 


14 13 12 ll 10 9 8 
GND 


Propagation delay — 33 nsec 
Power dissipation — 6 mW 
Fan out — 10 Series 54L/74L loads 


SN54L30 /SN74L30 


8-input NAND gate 


14 13 12 ll 10 9 8 
GND 


Vee 
] 2 3 ‘ 5 6 7 


Propagation delay — 52 nsec 
Pouwer dissipation — 1 mW 
Fan out — 10 Series 54L/74L loads 
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SN54L10 /SN74L10 


Triple 3-input NAND gate 


Vee 


— 


Propagation delay — 33 nsec 
Power dissipation — 3 mW 
Fan out — 10 Series 54L/74L loads . 


SN54L51 /SN74L51 
Dual 2-wide 2-input/2-wide 3-input 
AND-OR-INVERT gate 


14 13 12 ll 10 9 


GND 


vy 
BR 
w 
ce 
ur 
aD 


Propagation delay — 42 nsec 
Power dissipation — 2.8 mW 
Fan out — 10 Series 54L/74L loads 


2 3 4 9 6 


| 


~ 


SN54L54 /SN74L54 


2-2-3-3 Input AND-OR-INVERT gate 


14 13 12 1] 10 9 
GND 


Vee 


Propagation delay — 42 nsec 
Power dissipation — 1.4 mW 
Fan out — 10 Series 54L/74L loads 


SNS4L72 /SN74L72 


J-K master-slave flip-flop 


ee 

Ricci siieda cc 
Eee 
“| PRESET CLEAR F 

K CLOCK J 
cab Of 










| 






Maximum input clock frequency — 3 MHz 
Minimum clock pulse width — 200 nsec 
Propagation delay — 47 nsec 

Power dissipation — 3.8 mW 

Fan out — 10 Series 54L/74L loads 





SNS4L55 /SN74L55 


2-wide 4-input AND-OR-INVERT gate 


14 13 12 1] 10 9 
GND 


] 2 3 4 5 6 


Propagation delay — 42 nsec 
Power dissipation — 1.4 mW 
Fan out — 10 Series 54L/74L loads 


SNS4L73 /SN74L73 


Dual J-K master-slave flip-flop 





Maximum input clock frequency — 3 MHz 
Minimum clock pulse width — 200 nsec 
Propagation delay — 47 nsec 

Power dissipation — 7.6 mW 

Fan out — 10 Series 54L/74L loads 
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SNS4L71 /SN74L7 


R-S master-slave flip-flop 


a1 
fre 


ert 











Maximum input clock frequency — 3 MHz 
Minimum clock pulse width — 200 nsec 
Propagation delay — 47 nsec 

Power dissipation — 3.8 mW 


Fan out —10 Series 54L/74L loads 


SNS4L78 /SN74L78 


Dual J-K master-slave flip-flop 



















4] 


ees 
Ie ey 






Maximum input clock frequency — 3 MHz 
Minimum clock pulse width — 200 nsec 
Propagation delay — 47 nsec 

Power dissipation — 7.6 mW 

Fan out — 10 Series 54L/74L loads 


Series 54L/74L low-power circutts in long-lead flat packages 


SN54L86 /SN74L86 SN54L91 /SN74L91 SN54L93 /SN74L93 


Quadruple 2-input exclusive-OR gate 8-bit shift register Four-bit binary counter 





] 2 3 4 5 6 7 


Propagation delay— 58 nsec Maximum shift frequency — 3 MHz Maximum count frequency—3 MHz 
Power dissipation— 14 mW Minimum clock pulse width — 200 nsec Minimum clock pulse width—200 nsec 
Fan out—10 Series 54L/74L loads Power dissipation — 17.5 mW Power dissipation—16 mW 


Fan out—10 Series 54L/74L loads 


SNS4L95 /SN74L95 


4-bit shift register 





Maximum shift frequency — 3 MHz 
Minimum clock pulse width — 200 nsec 
Power dissipation — 19 mW 


BR 


Reduce costs and improve performance by combining logic families... 


DESIGN LOADING RULES 
TTL INTEGRATED CIRCUITS 


Since various sections of data processing 
systems have different speed requirements, 
it is usually possible to improve perfor- 
mance, reduce power consumption and hold 
down overall costs by combining more than 
one series of circuits in a single system. 

For example, Series 54H/74H high-speed 
circuits may be employed in critical arith- 
metic sections, while standard-speed com- 
plex-function Series 54/74 circuits may be 
used in other sections to minimize power 
consumption. 

When combining circuits of different se- 
ries, however, you need to be sure they are 
compatible and are loaded properly. 

All the circuits listed in the following 
table are compatible as to supply voltage, 
logical zero and logical one input and out- 
put voltage, and noise margins. 

However, there are some variations in 
loading characteristics of the three TTL 
series listed in the table. Input and output 
loading factors are given to each circuit 
listed by assigning an input factor of one 


and an output factor of ten to a standard 
Series 54/74 gate and corresponding values 
to other circuits. 

A series 54/74 gate, for example, will 
drive the inputs of ten Series 54/74 gates 
simultaneously. It will drive only eight 
Series 54H/74H gates but it will drive up 
to 40 Series 54L/74L gates. 

A series 54H/74H gate, on the other hand, 
will drive 12 Series 54/74 gates or 50 Series 
54L/74L gates. However, it will drive ten 
high-speed gates. 

A Series 54L/74L gate is slightly different. 
It will drive ten Series 54L/74L gates but it 
will drive only one Series 54/74 gate or one 
Series 54H/74H high-speed gate. 

The third column listed for Series 
54L/74L low power may be used only when 
driving loads of the same family. The out- 
put factor tabulated in the second column 
is used when circuits are mixed. Two values 
are necessary since the normalized num- 
bers place unrealistic restrictions on the 
fan-out capability of the circuits. 
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Design loading chart 





SERIES 54/74 


Normalized 
Location 
Factor 
SN5400/7400 | Any Input 
Any Output 


SN5401/7401 











z 


Any Input 


Any Output 


SN5402/7402 | Any Input 
Any Output 


SN5403/7403 





Any Input 
Any Output 









SN5404/7404 | Any Input 
Any Output 


S$N5405/7405 | Any Input 
Any Output 


SN5410/7410 | Any Input 
Any Output 


$N5420/7420 | Any Input 
Any Output 


$N5430/7430 | Any Input 
Output 


$N5440/7440 | Any Input 
Any Output 


SN7441A B, C, or D Input 
A Input 
Any Output 


SN5442/7442 | Any Input 
Any Output 
SN5443/7443 | Any Input 
Any Output 
SN5444/7444 | Any Input 
Any Output 
SN5445/7445 | Any Input 
Any Output 


SN5446/7446 | Any Input except 
BI/RBO 
BI/RBO Node 

Any Output except 

BI/RBO 

BI/RBO Node 











oi iad ee. 





N/A 
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SERIES 54/74 


Normalized 
Device Input 


_ 5N5447/7447 | Any Input except 
BI/RBO 
BI/RBO Node 
Any Output except 
BI/RBO 
BI/RBO Node 


Factor 
N5448/7448 | Any Input except 
BI/RBO 
BI/RBO Node 
Any Output except 
BI/RBO 
BI/RBO Node 



















S 
SN5449/7449. | Any Input 
Any Output 
SN5450/7450 | A, B, C, or D Input 
X and X Input 
Any Output 
SN5451/7451 | Any Input 
Any Output 
SN5453/7453 | A, B,C, D, E, F, G, 
and H Input 
X or X Input 
Output 
SN5454/7454 | Any Input 
Output 
SN5460/7460 | Any Input 
X or X Output 


$N5470/7470 | Jy, Jo, J™ Ky, Ka, 
or K* Input 
Clock Input 
Preset or Clear Input 
Q or 0 Output 







N/A 





$N5472/7472 | 51, Jo, J3, Ky, Ka, 
or K3 Inputs 
Clock Input 
Preset or Clear Inputs 
Q or 0 Output 
SN5473/7473 | J or K Input 
Clock Input 
Clear Input 
Q or 0 Output 


















D Input 
Clock Input 
Preset Input 
Clear Input 

Q or Q Output 







e 








SN5475/7475 


SN5476/7476 
SN5477/7477 


SN5480/7480 
SN5481 /7481 
SN5482/7482 
SN5483/7483 


SN5484/7484 
SN5486/7486 


SN5490/7490 











SERIES 54/74 


















D), Dz, D3, or Dy Input 
Clock 1-2, or 

Clock 3-4 Input 
Any Output 


J or K Input 
Clock Input 
Clear Input 
Preset Input 

Q or Q Output 


Any D Input 
Clock 1-2 or 

Clock 3-4 Input 
Any Output 


Aj, A2, By, Bz, Ac, 
or Bc Input 

A*® or B* Input 

C,, Input 

> or = Output 

Cn+1 Output 

A® or BX Output 


Write 1 and Write 0 Input 
X and Y Inputs: 

Logical 0 

Logical 1 
So or S; 


Aj, or By Input 
A2 or Bz Input 
Cin Input 
Cz Output 
2) or Z2 Output 


Aj, By, Az, or B3 Input 
A>, Bo, Ag, or Bg Input 
Cin Input 
C, Output 
2}, Zz, 23, or D4 Output 


Write 1 and Write 0 Input 
X and Y inputs: 

Logical 0 

Logical 1 
So or S; 





Any Input 
Any Output 

Logical 1 
Logical 0 


Ro1, Roz, Roi, 
or Rgo Input 
BD Input 
A Input 
Any Output 
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SERIES 54/74 


CP Input 
Q or Q Output 


SN5492/7492 | Ro or Rog Input 
BC Input 
A Input 
Any Output 
SN5493/7493 | Ro; or R 2 Input 
B Input 
A Input 
Any Output 
SN5494/7494 | Any Input except 
Preset 1 or 2 
Preset 1 or Preset 2 Input 
Any Output 
SN5495/7495 | Any Input except 
Mode Control 
Mode Control Input 
Any Output 


SN5496/7496 | Any Input except Preset 
Preset Input 
Any Output 


SN54100/74100 | Any D Input 
Clock 1 or 
Clock 2 Input 
Any Output 


SN54121/74121 | A, and Az Inputs 
B Input 
Any Output 


SN54145/74145 | Any Input 
Any Output 


SN54150/74150 | Any Input 
$N54151/74151 | Any Input 


SN54152/74152 | Any Input 
Any Output 

Logical 1 
Logical 0 


$N54180/74180 | Any Input 





Design loading chart 


SERIES 54H/74H 


S$N54H00/74H00 | Any Input 
Any Output 


SN54H01/74H01} Any Input 
Any Output 


SN54H04/74H04 | Any Input 
Any Output 
SN54H05/74H05 | Any Input 
Any Output 
$N54H10/74H10 | Any Input 
Any Output 


SN54H11/74H11 | Any Input 1.25 
Any Output 


SN54H20/74H20 | Any Input 
Any Output 


$N54H21/74H21 | Any Input 
Any Output 


SN54H22/74H22 | Any Input 
Any Output 

$N54H30/74H30 | Any Input 
Any Output 

SN54H40/74H40 | Any Input 
Any Output 


SN54H50/74H50 | A, B, C, or D Input 
X or X Input 
Any Output 


SN54H51/74H51 | Any Input 
Any Output 


SN54H52/74H52 | A, B, C, D, E, F, G, H, 
or J Input 

X Input 

Output 


Ade 





f 
it 
i 


— 


25 













37.5 












1.25 
N/A 


$N54H53/74H53 | A, B, C, D, E, F, G, H, 
or J Input 

X or X Input 

Output 


SN54H54/74H54 | Any Input 
Output 


SN54H55/74H55 | A, B, C, D, E, F, G, 
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SERIES 54H/74H 


SN54H60/74H60 | Any Input 

X or X Output 
SN54H61/74H61 | Any Input 

Any Output 
SN54H62/74H62 | Any Input 

X or X Output 


SN54H71/74H71 | SIA, J2A, JIB, J2B, K1A, 
K2A, K1B, or K2B Input 

Clock Input 

Preset Input 

Q or 0 Output 





SN54H72/74H72 | J1, J2, J3, K1, K2, or K3 
Input 
Preset or Clear Input 


SN54H73/74H73 | J, K, or Clock Input 
Q or Q Output 

SN54H76/74H76 |J, K, or Clock Input 
Clear or Preset Input 
Q or Q Output 


SN54H78/74H78 |J or K Input 
Clear Input 
Clock or Preset Input 
Q or Q Output 


54H101/74H101 | Any Input except Clock 
54H102/74H102 | Any Input except Clock 














' 













1.25 


1.25 


w 
oOo 











rE 


= 
en 
> 







N/A 









SERIES 54L/74L 
Normalized | Normalized 
Input Output 
Factor Factor 
SN54L00/74L00 Any Input 
Any Output 
SN54L04/74L04 Any Input 
Any Output 
SN54L10/74L10 | Any Input 
Any Output 
SN54L20/74L20 Any Input 
Any Output 
SN54L30/74L30 Any Input 
Any Output 
SN54L51/74L51 | Any Input 
Any Output 
SN54L54/74L54 Any Input 
Any Output 
SN54L55/74L55 Any Input 
Any Output 


SN54L71/74L71 R1, R2, R3, Sl, S2, 
or S3 Input 
Clock Input 
Preset or Clear Input 
Q or Q Output 
SN54L72/74L72 J1, J2, J3, K1, K2, 
or K3 Input 
Clock Input 
Preset or Clear Input 
Q or Q Output 
SN54L73/74L73 J or K Input 
Clock Input 
Clear Input 
Q or Q Output 
SN54L78/74L78 J or K Input 
Preset Input 
Clear or Clock Input 
Q or Q Output 


SN54L86/74L86 Any Input 
Any Output 

SN54L91/74L91 Any. Input 
~ | Any Output 


SN54L93/74L93 Ro or Rog Input 
B Input 
A Input 
Any Output 
SN54L95/74L95 Any Input except 
Mode Control 
Mode Control Input 
Any Output 


“Use these numbers when driving Series 54L/74L loads only. 






Normalized 
Output 
Factor 





















73 





Flat packages 


FORMED LEADS 


0.013 0. 013 


| (SEE NOTE G) 


(SEE NOTE D) 


0.250 REF. 
(SEE NOTE D) 


| (SEE NOTES F AND G) 


SIDE VIEWS 





NOTES: 


0.175 REF. 
(SEE NOTE D) 


0.015 tf 


0.013 | 
0.010 int ee 


14 PLACES 


OOVBOOOO 


1b 





F AND G) CXDOXOEOXOM OBOWOOO 
FLAT PACKAGE 


A. 


Falls within TO-84 dimensions 





All dimensions in inches. 


B. All decimals +0.005 except 


Oo mm mo 


as noted. 


. Lead centerlines are located 


within +0.005 of their true 
positions relative to body 
centerlines. This is measured 
along lines located within 0.030 
from (and parallel to) the 
sides of the package. 


Not applicable in Mech-Pak carrier. 


Symbolization denotes 

orientation of package. 

This dimension does not apply 
for solder-dipped leads. 

When solder-dipped leads are 
specified, dipped area of the lead 
extends from the lead tip to 
within 0.050 of the package body. 
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All 14-lead circuits are available 
in the military flatpacks. The thin 
rectangular configuration and 
lateral leads with 50-mil spacing 
make this package especially 
suitable for high-density equip- 
ment. 

This package—proved in field 
use over a 10-year period—is of 
all-welded construction with a 
hermetic glass-to-metal seal. 

Some circuits are supplied 
with the suffix ‘F’, where the 
substrate and ground pin are 
isolated from the case. 

Other circuits with higher dis- 
sipation require the substrate 
and ground pin to be in electrical 
contact with the case. These cir- 


cuits are supplied with the suffix 
‘S’ on the type number. 


All of these flat packages are 
available with an_ insulator 
affixed to the bottom of the pack- 
age. These insulators—0.265” 
long, 0.140” wide and 0.0025” 
thick—are available on order at 
no extra charge. 

All packages are available in 
popular Mech-Pak™ carriers. 


N plastic dual-in-line packages (DIP) 


All Series 54/74 integrated circuits 
are offered in the rugged, reliable, 
low-cost molded dual-in-line N- 
package, 

The package employs the popular 
100-mil lead spacing with leads de- 
signed for automated handling, 
testing, and assembly. The design 
provides plug-in mechanical inter- 
changeability with the products of 
most other suppliers — facilitating 
““second-source” selection. 

Over 30 billion hours of device 
field operation plus extensive in- 
house testing has confirmed the 
reliability of TI’s popular package. 
In applications from computer 
main frames, calculators, and in- 
strumentation to military ground 
Support equipment, communi- 
cations equipment to ordinance, 
TI’s rugged package has continu- 
ally performed for our customers 
since mid-1966. 

The molded package meets or 
exceeds many of the military- 
qualification tests. Series 54 per- 
formance over the full tempera- 
ture range (—55°C to +125°C) is 
proven by customer usage in tem- 


perature critical systems. Relia- 
bility of the package is document- 
ed. Detailed data is available from 
TI’s Reliability Engineering Sec- 
tion upon request. 

Introduction of the 24-pin 
molded package extends this econ- 
omy and reliability toaccommodate 
the increasing MSI complexities. 


0.770 
cea oaty 


O@®@OOOO® 


yO 020 
0. 
0.125 
0.018 iL +a 
ETT rls NOTES 
0.075 C AND D) ae 


aT ee 


14-PIN PACKAGE 


0.070 
(24 PLACES) 
> 


0.200 


—t— 
0.125 
aoiaataenl 


0.033 
0.095 


24 - PIN PACKAGE 
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\e- 0.011 


(SEE NOTES 
C AND D) 


NOTES: A. 


NOTES: A. 


ie 0870 
©O© OGBOOOO 


O@OOOOOO® 


0.060 --0.005 


0.033 


0.018 
2 MO He oh 


0.075 


tS eae SPACING 
SEE NOTE A 


16-PIN PACKAGE 





The true-position pin spacing is 
0.100 between centerlines. Each 
pin centerline is located within 
+0.010 of its true in C1) and 


Position relative to pin and 
. All dimensions in inches unless 


otherwise noted. 


. This dimension does not apply 


for solder-dipped leads. 

When solder-dipped leads are 
specified, dipped area of the lead 
extends from the lead tip to 

the seating plane shoulder. 


The true-position pin spacing is 
0.100 between centerlines. Each pin 
centerline is located within 
+0.010 of its true longi yor QD 
position relative to pin Dor @ 


. All dimensions are in in 


unless otherwise noted. 


. This dimension does not apply 


for shoulder-dipped leads. 


. When solder-dipped leads are 


specified, dipped area of the lead 
extends from the lead tip to 

at least 0.020 inch above the 
seating plane. 


After our power cut, there was a pregnant silence. 


The power cut came from us. We introduced 
Low Power TTL. The pregnant silence came 
from competitors and customers alike. 

But neither really knew what to expect. 

So we explained that we’d perfected TTL 
devices that worked on a tenth of the usual 

wer. 

Our ‘reason was simple: not everyone makes 


. full use of normal TTL. Although it’s three 


) times faster than our new Low Power TTL, the 


speed isn’t always needed. So why have it? 

Instead we offer different assets. 

Economy is one. With Low Power TTL, a 
1,000 gate computer would run for a couple of 
months off a 12 volt car battery. Heat dissipa- 
tion is another. With less power, there’s less 
heat, therefore less of a problem. Power supply 
design and distribution are easier. Noise level is 
lower. And the price, in an ‘N’ pack, might just 
drag a smile out of your accountant. 


All this, plus greater reliability, is probably 
far more useful than speed you never use. 

Decide what you want: gates, flip-flops or 
complex functions. Now ring Bedford 67466 
and have instant information. Or write to 
Texas Instruments, Manton Lane, Bedford, 
and have quick information. 

Or write to our competitors and have a 
twelve month wait. 

TEXAS INSTRUMENTS 

LIMITED 





TI Addresses and Distributors 


TI PLANTS AND SALES OFFICES TI SUPPLY DIVISION 


UNITED KINGDOM " 
Texas Instruments Limited BIRMINGHAM 26 MANCHESTER 2 SOUTHAMPTON 


Hammond House York House 46F Nicholls Road 
Manton Lane 2259/61 Coventry Road 12 York Street Tel. 27267/68 
BEDFORD, England Sheldon Tel. 061-236 6303 Telex 47580 
Tel. Bedford 67466 Tel. 021-743 2078 Telex 66478 
Telex 82178 Telex 338815 

EDINBURGH SLOUGH, Bucks. 

24 Rutland Street 12 Wellcroft Road 

Tel. 031-229 4451 Tel. 29481 

Telex 72637 Telex 84363 ~ 


Ti DISTRIBUTORS 


Quarndon Electronics Ltd. S.D.S. (Portsmouth) Ltd. Needham Engineering Co. Ltd. Wel Components Ltd. 
DERBY PORTSMOUTH, Hants. SHEFFIELD 1 ; READING, Berks. 
~ Slack Lane Sunstore Road P.O. Box 23 $ 5 Lovelock Road 
Hilsea Industrial Estate Townhead Street Tel. Reading 40616-9 
Tel. Portsmouth 62332 Tel. Sheffield 27161 


TI PLANTS AND SALES OFFICES — 
SVERIGE 


- Texas Instruments Sweden AB 


STOCKHOLM 17 
Timmermansgatan 34. Box 17116 
Tel. 69 02 95. Telex 10377 
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Ti SUPPLY DIVISION > TI DISTRIBUTORS 

Texas Instruments A/S Texas Instruments OY Morgenstierne & Co. A/S A.B. Gosta Backstrom 
KOBENHAVN HELSINKI 10 OSLO Box 12089 

Rathsacksvej 10 Fredrikinkatu 56D Wessels Gate 6. Tel. 20 16 35 STOCKHOLM 12 

Tel. 31 13 37. Telex 9471 Tel. 44 71 71. Telex 12457 Telex: 1719 Syssolmansgatan 16 


Tel. 54 03 90. Telex 10135 


Printed in England 





